Out-of-home consumption by Kraft, Bianca
1 
 
 
 
 
DIPLOMARBEIT 
Titel der Diplomarbeit 
Out-of-Home Consumption: Food Group Choices of 
Austrian Adults 
 
Verfasserin 
Bianca Kraft 
angestrebter akademischer Grad 
Magistra der Naturwissenschaften (Mag.rer.nat.) 
Wien, 2012  
Studienkennzahl lt. Studienblatt: A 474 
Studienrichtung lt. Studienblatt: Diplomstudium Ernährungswissenschaften 
Betreuer: emer. o. Univ.-Prof. Mag. Dr. Ibrahim ELMADFA 
 
 
  
ˆX|Çx Çxâx TÜà äÉÇ WxÇ~xÇ |áà ÇÉàãxÇw|z? ãxÇÇ w|x `xÇáv{{x|à 
ãx|àxÜÄxuxÇ ã|ÄÄAÂ 
 
TÄuxÜà X|Çáàx|Ç 
 
 
 
W|xáx TÜux|à |áà 
 
g{ÉÅtá `|v{txÄ U≠{Å 
;CGADDADLIG „ DCACIAECDE< 
 
zxã|wÅxàA 
 
 
 
 
 Danke... 
An emer. o. Univ.-Prof. Mag. Dr. Ibrahim Elmadfa  für die Überlassung des Themas. 
Nochmals an Dr. Verena Nowak, für all die Geduld, das Lesen und die Tipps. 
Klarerweise Dune Johnson, BSc für die Überarbeitung in Sprache & Ausdruck! 
Erstmal meinen Großeltern Margareta, Gertrude und Walter – für alles! 
 
 
Endlos meinen Eltern: Petra und Wolfgang. 
Und meinem Regenbogen Jennifer & Brigitte für Motivation und Support!!! 
Chat und Lagebesprechung: meinen Freunden Anja, Rebecca, Martina und Thomas! 
Hier meinen Arbeitskollegen: Ernst, Helene, Lisa, Richard, Andrea und Katrin. 
 
 
Auch Petra Rust, Karl-Heinz Wagner und Gabrielle Linzer für das letzte Jahr! 
Liebevoll meinem Onkel Thomas, dem diese Arbeit gewidmet wurde! 
Love to my American friends Gretl, Katya and Jen for helping me out several times. 
Elisabeth und der kleinen Zoe. 
Noch 1000 Dank extra an all die vielen Freundinnen und Freunde die ich nicht alle 
einzeln aufzählen kann, die mich unterstützt, ermutigt, angespornt, besungen und 
gefeiert haben. Ohne euch alle wäre das letzte Jahr nicht so gelungen! Ich weiß euch zu 
schätzen! 
 
 
I 
 
 
I  Table of Contents 
1 INTRODUCTION AND INTERROGATION .............................................................................. 1  
2 LITERATURE OVERVIEW .......................................................................................................... 3 
2.1 EATING OUT OF HOME .......................................................................................................................... 3 
2.1.1 Definitions of out-of-home consumption ................................................................................. 3  
2.1.2 Eating out supply sources and segments of the market ................................................... 5  
2.1.3 Motivations for eating out of home ............................................................................................ 6  
2.1.4 Current Situation with Regard to Eating Out in Austria .................................................. 7  
2.1.5 Trends in out-of-home consumption .......................................................................................... 9  
.1.6 2 Current and upcoming challenges for eating out institutions in Austria .............. 10 
2.2 FOOD GROUPS ..................................................................................................................................... 12 
2.2.1 Cereals, cereal products, potatoes and other starchy roots ......................................... 12  
2.2.2 Vegetables ........................................................................................................................................... 14  
2.2.3 Pulses ..................................................................................................................................................... 16  
2.2.4 Fruits and nuts .................................................................................................................................. 16  
2.2.5 Fruit and vegetable juices ............................................................................................................ 19  
2.2.6 Total added lipids ............................................................................................................................ 20  
2.2.7 Meat and meat products ............................................................................................................... 21  
2.2.8 Fish and seafood ............................................................................................................................... 22  
2.2.9 Eggs ........................................................................................................................................................ 23 
2.2.10 Milk and milk products ............................................................................................................ 23  
2.2.11 Sugar and sugar products ...................................................................................................... 24  
2.2.12 Beverages ....................................................................................................................................... 25  
2.2.13 Current situation of Food Group Consumption in Austria ...................................... 28 
2.3 DIETARY GUIDELINES ........................................................................................................................ 28 
2.3.1 Distinction between dietary allowance, dietary goals and dietary guidelines ... 29  
2.3.2 Food-based dietary guidelines ................................................................................................... 30  
2.3.3 Austrian food-based dietary guidelines ................................................................................. 31 
3 ........... 34 MATERIALS AND METHODS .......................................................................................
3.1 HECTOR - EATING OUT: HABITS, DETERMINANTS, AND RECOMMENDATIONS FOR 
CONSUMERS AND THE EUROPEAN CATERING SECTOR ................................................................................ 34 
3.1.1 What is HECTOR about? ............................................................................................................... 34  
3.1.2 Objectives of the Hector Project ................................................................................................ 35 
II 
 
3 Additional Objectives of the Hector Project ......................................................................... 35 .1.3 
3.2 TARGET POPULATION ....................................................................................................................... 36 
3.3 SURVEY METHODS ............................................................................................................................. 37 
3.3.1 Questionnaire design ...................................................................................................................... 37  
3.3.2 24-hour recall .................................................................................................................................... 37  
3.3.3 Control of the data ........................................................................................................................... 38  
3.3.4 The process of food grouping ..................................................................................................... 39  
3.3.5 Working definition: Out-of-home consumption ................................................................. 41  
3.3.6 Contribution of each food group to the average total energy and quantity ........ 41  
3.3.7 Out-of-home/at-home ratio ........................................................................................................ 42  
3.3.8 Energy density ................................................................................................................................... 42  
3.3.9 Exclusion criteria ............................................................................................................................. 43 
3.3.10 Statistical Analysis ..................................................................................................................... 44  
3.3.11 Significance and correlation level ...................................................................................... 44 
3.4 CHARACTERISATION OF THE STUDY POPULATION ........................................................................ 45 
3.4.1 Distribution of gender .................................................................................................................... 45  
3.4.2 Distribution of age ........................................................................................................................... 46  
3.4.3 Distribution of body mass index (BMI) .................................................................................. 48 
4 RESULTS AND DISCUSSION ................................................................................................... 52 
4.1 RESULTS FOR ENERGY INTAKE AND PLACE OF CONSUMPTION ................................................... 52 
4.1.1 Total energy intake, place of consumption and gender ................................................. 52  
.1.2 4 Total energy intake, place of consumption and BMI ....................................................... 54 
4.2 RESULTS - FOOD-GROUPS ................................................................................................................ 55 
4.2.1 Food Group choices of Austrian adults - Quantity ............................................................ 55  
4.2.2 Food group choices of Austrian adults – energy ................................................................ 60  
4.2.3 Food group choices of Austrian Adults – out-of-home/at-home ratio .................... 65  
.2.4 4 Food group choices of Austrian Adults – Energy density .............................................. 76 
4.3 DISCUSSION ......................................................................................................................................... 80 
4.3.1 Discussion of predominantly vegetable foods ..................................................................... 81  
4.3.2 Discussion of predominantly high-fat foods ........................................................................ 87  
4.3.3 Discussion of predominantly animal foods .......................................................................... 88  
4.3.4 Discussion of predominantly high-sugar products ........................................................... 92  
4.3.5 Discussion of beverages ................................................................................................................. 98  
4.3.6 Discussion of miscellaneous ..................................................................................................... 103 
III 
 
5 CONCLUSION ............................................................................................................................ 104  
6 ABSTRACT ................................................................................................................................ 108  
7 ZUSAMMENFASSUNG ............................................................................................................ 109  
8 BIBLIOGRAPHY ....................................................................................................................... 110  
9 APPENDIX ................................................................................................................................. 115 
10 CURRICULUM VITAE ............................................................................................................. 121 
 
IV 
 
II List of tables 
TABLE 1 EATING OUT DEFINED AS PLACE OF CONSUMPTION MODIFIED ACCORDING TO STEINEL AS 
4 WELL AS WARDE AND MARTENS [2008] AND [2000]. 
TABLE 2 EATING OUT DEFINED AS PLACE OF PREPARATION MODIFIED ACCORDING TO STEINEL AS 
WELL AS WARDE AND MARTENS [2008] AND [2000]. 4 
TABLE 3 CLASSIFICATION OF OUT-OF-HOME CONSUMPTION SUPPLY SOURCES AND LOCATIONS MODIFIED 
 ACCORDING TO PAULUS AND DOSSINGER AND STEINEL [1988] AND [2008]. 6
TABLE 4 FRACTIONS OF HOUSEHOLD-EXPENSES IN 2004/05 AND 2009/10 MODIFIED ACCORDING TO 
[SATISTICS AUSTRIA, 2011]. 8 
B]. TABLE 5 NUTRITION FACTS PER 100G OF CEREAL CROP [ELMADFA ET AL., 2009 13 
TABLE 6 NUTRIENT FACTS PER 100 G VEGETABLES [ELMADFA ET AL., 2009B]. 15 
TABLE 7 NUTRITION FACTS PER 100 G OF AUSTRIANS’ MOST POPULAR FRUITS MODIFIED ACCORDING TO 
ELMADFA ET AL. [2009A,B]. 17 
RAMID [BMG-HOME, 2010]. TABLE 8 DESCRIPTION OF THE AUSTRIAN FOOD PY 32 
TABLE 9 OLD AND STANDARDIZED MEAL LABELS. 39 
40 TABLE 10 HECTOR MAIN FOOD GROUPS AND RELATED SUBGROUPS AND FOOD ITEMS. 
TABLE 11 ATWATER FACTORS FOR MACRONUTRIENTS, MODIFIED ACCORDING TO ELMADFA AND 
LEITZMANN [2004]. 42 
TABLE 12 SIGNIFICANCE LEVELS [ZÖFEL, 2003]. 44 
TABLE 13 CORRELATION LEVELS [ZÖFEL, 2003]. 45 
TABLE 14 GENDER SPECIFIC AGE DISTRIBUTION OF AUSTRIAN ADULTS ACCORDING TO THE D-A-CH AGE 
GROUPS (N=2,347). 48 
49 TABLE 15 PREFERABLE BMI WITH REGARD TO AGE GROUPS AND GENDER [ÖGE, 2012C]. 
TABLE 16 DAILY FOOD INTAKE IN G (AT HOME AND OUT-OF-HOME) OF MALE AND FEMALE 
PARTICIPANTS (N=2,318). 56 
 TABLE 17 DAILY FOOD INTAKE IN G (AT HOME AND OUT-OF-HOME) BY BMI GROUPS (N=2,248). 57
TABLE 18 DAILY FOOD INTAKE IN G (AT HOME AND OUT-OF-HOME) BY AGE GROUPS ACCORDING TO THE 
 D-A-CH REFERENCE VALUES FOR NUTRIENT INTAKE OF THE PARTICIPANTS (N=2,318). 59
TABLE 19 DAILY ENERGY (KCAL) INTAKE BY FOOD GROUP (AT HOME AND OUT-OF-HOME) OF MALE AND 
1 FEMALE PARTICIPANTS (N=2,318). 6
TABLE 20 DAILY ENERGY (KCAL) INTAKE BY FOOD GROUP (AT HOME, OUT-OF-HOME AND TOTAL) AND 
3 BMI OF PARTICIPANTS (N=2,318). 6
TABLE 21 DAILY ENERGY (KCAL) INTAKE BY FOOD GROUP (AT HOME, OUT-OF-HOME AND TOTAL) AND 
AGE OF PARTICIPANTS (N=2,318). 64 
V 
 
TABLE 22 PERCENTAGE OF QUANTITY (G) FROM ALL FOOD GROUPS WHEN CONSUMED OUT OF HOME 
AND AT HOME BY GENDER AND IN TOTAL. RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME 
6 PERCENTAGE BY THE CORRESPONDING AT-HOME PERCENTAGE (N=2,318). 6
TABLE 23 PERCENTAGE OF ENERGY (KCAL) FROM ALL FOOD GROUPS WHEN CONSUMED OUT OF HOME 
AND AT HOME BY GENDER AND IN TOTAL. RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME 
68 PERCENTAGE BY THE CORRESPONDING AT-HOME PERCENTAGE (N=2,318). 
TABLE 24 PERCENTAGE OF QUANTITY (G) FROM ALL FOOD GROUPS WHEN CONSUMED OUT OF HOME 
AND AT HOME BY BMI GROUP AND IN TOTAL. RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME 
9 PERCENTAGE BY THE CORRESPONDING AT-HOME PERCENTAGE (N=2,248). 6
TABLE 25 PERCENTAGE OF ENERGY (KCAL) FROM ALL FOOD GROUPS WHEN CONSUMED OUT OF HOME 
AND AT HOME BY BMI GROUP AND IN TOTAL. RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME 
71 PERCENTAGE BY THE CORRESPONDING  AT-HOME PERCENTAGE (N=2,248). 
TABLE 26 PERCENTAGE OF QUANTITY (G) FROM ALL FOOD GROUPS WHEN CONSUMED OUT OF HOME 
AND AT HOME BY AGE GROUP AND IN TOTAL. RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME 
3 PERCENTAGE BY THE CORRESPONDING AT-HOME PERCENTAGE (N=2,318). 7
TABLE 27 PERCENTAGE OF ENERGY (KCAL) FROM ALL FOOD GROUPS WHEN CONSUMED OUT OF HOME 
AND AT HOME BY BMI GROUP AND IN TOTAL. RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME 
75 PERCENTAGE BY THE CORRESPONDING AT-HOME PERCENTAGE (N=2,318). 
TABLE 28 ENERGY DENSITY (KCAL/100G) OF ALL FOOD GROUPS CONSUMED OUT OF HOME AND AT 
HOME, AS WELL AS RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME ENERGY DENSITY BY AT-
76 HOME ENERGY DENSITY ACCORDING TO THE GENDER OF THE PARTICIPANTS (N=2,318). 
TABLE 29 ENERGY DENSITY (KCAL/100G) OF ALL FOOD GROUPS CONSUMED OUT OF HOME AND AT 
HOME, AS WELL AS RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME ENERGY DENSITY BY AT-
77 HOME ENERGY DENSITY, ACCORDING TO THE BMI OF PARTICIPANTS (N=2,248). 
TABLE 30 ENERGY DENSITY (KCAL/100G) OF ALL FOOD GROUPS CONSUMED OUT OF HOME AND AT 
HOME, AS WELL AS RATIO CALCULATED BY DIVIDING THE OUT-OF-HOME ENERGY DENSITY BY AT-
HOME ENERGY DENSITY ACCORDING TO THE AGE OF THE PARTICIPANTS (N=2,318). 79 
 
 
VI 
 
III List of figures 
FIGURE 1 FRACTIONS OF NUTRITION-RELATED HOUSEHOLD EXPENSES ON DIFFERENT OUT-OF-HOME 
CONSUMPTION LOCATIONS IN 2009/10 (TOTAL MEAN 167 €) MODIFIED ACCORDING TO 
STATISTIK AUSTRIA [2011]. 8 
ED DIET QUALITY [ÖGE, 2012A]. FIGURE 2 SEAL OF QUALITY GIVEN FOR NUTRIENT-OPTIMIZ 10 
 FIGURE 3 AUSTRIANS LOGO: '5 A DAY' [5XAMTAG, 2007]. 14
FIGURE 4 FRACTION OF BEVERAGES ON THE OVERALL DRINKING AMOUNT OF WOMEN (%) [ELMADFA 
 ET AL., 2009A]. 27
FIGURE 5 FRACTION OF BEVERAGES ON THE OVERALL DRINKING AMOUNT OF MEN (%) [ELMADFA ET 
27 AL., 2009A]. 
FIGURE 6 DIETARY GUIDELINES MODIFIED ACCORDING TO GIBNEY AND WOLMARANS AND ÖGE 
AND DGE [2004] AND [2005] AND [2012]. 30 
 FIGURE 7 THE DGE-ÖGE NUTRITIONAL CIRCULAR [ÖGE, 2012B]. 31 
FIGURE 8 THE AUSTRIAN FOOD PYRAMID [BMG-HOME, 2010]. 32 
FIGURE 9 EXAMPLE OF CONTROLLING A PROTOCOL (G492600). 39 
FIGURE 10 GENDER DISTRIBUTION OF STUDY POPULATION (N=2,351) 46 
7 FIGURE 11 SAMPLE DISTRIBUTION IN TERMS OF AGE AND GENDER (N=2,347). 4
FIGURE 12 DISTRIBUTION OF BMI WITH REGARD TO GENDER AND TOTAL POPULATION (N=2,318) IN 
PERCENT. 50 
FIGURE 13 DISTRIBUTION OF BMI WITH REGARD TO AGE GROUPS (N=2,318) IN PERCENT. 50 
FIGURE 14 TOTAL ENERGY INTAKE (KCAL) OF AUSTRIAN ADULTS BY GENDER (N= 2,347). 52 
 FIGURE 15 TOTAL AVERAGE ENERGY INTAKE [KCAL/D] AT HOME AND OUT-OF-HOME  (N=2,347). 53
FIGURE 16 TOTAL AVERAGE ENERGY INTAKE IN % AT HOME AND OUT-OF-HOME OF ADULT AUSTRIANS 
BY PLACE OF CONSUMPTION AND GENDER (N=2,347). 53 
FIGURE 17 EXCLUSIVE OUT-OF-HOME/HOME CONSUMPTION IN %, BY GENDER (N=2,347). 54 
5 FIGURE 18 EXCLUSIVE OUT-OF-HOME/HOME CONSUMPTION IN %, BY BMI (WHO) (N=2,319). 5
FIGURE 19 OVERALL FRUIT, VEGETABLE, PULSE, AND FRUIT AND VEGETABLE JUICE CONSUMPTION (G) 
OF AUSTRIAN ADULTS, BY GENDER, BMI, AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT 
82 HOME). 
FIGURE 20 OVERALL POTATO AND CEREAL AND CEREAL PRODUCT CONSUMPTION (G) OF AUSTRIAN 
ADULTS BY GENDER, BMI, AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). THE RED 
LINE INDICATES 'AUSTRIAN FOOD PYRAMID' (APPROXIMATELY) RECOMMENDATIONS. 82 
VII 
 
FIGURE 21 FRESH AND PROCESSED FRUIT CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI, 
AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). THE RED LINE INDICATES 
'AUSTRIAN FOOD PYRAMID' (APPROXIMATELY) RECOMMENDATIONS. 83 
83 FIGURE 22 OUT-OF-HOME/AT-HOME FRUIT RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 
FIGURE 23 OUT-OF-HOME/AT-HOME FRUIT AND VEGETABLE JUICE RATIO FOR ENERGY (KCAL) AND 
85 QUANTITY (G). 
FIGURE 24 OVERALL HIGH-LIPID FOOD (ADDED LIPIDS AND NUTS) CONSUMPTION (G) OF AUSTRIAN 
ADULTS BY GENDER, BMI, AND AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). THE 
S. RED LINE INDICATES 'AUSTRIAN FOOD PYRAMID' (APPROXIMATE) RECOMMENDATION 87 
 FIGURE 25 OUT-OF-HOME/AT-HOME NUT RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 88
FIGURE 26 MEAT AND MEAT PRODUCT CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI AND 
AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). THE RED LINE INDICATES 
'AUSTRIAN FOOD PYRAMID' (APPROXIMATE) RECOMMENDATIONS. 89 
90 FIGURE 27 OUT-OF-HOME/AT-HOME MEAT RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 
FIGURE 28 FISH AND SEAFOOD CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI AND AGE 
GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). THE RED LINE INDICATES 'AUSTRIAN 
91 FOOD PYRAMID' (APPROXIMATE) RECOMMENDATIONS. 
FIGURE 29 OVERALL HIGH-SUGAR FOOD (ICE CREAM, SUGAR AND SUGAR PRODUCTS, SWEETS AND 
CHOCOLATE, SWEET CEREALS AND PRODUCTS) CONSUMPTION (G) OF AUSTRIAN ADULTS BY 
GENDER, BMI AND AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). 93 
94 FIGURE 30 OUT-OF-HOME/AT-HOME ICE CREAM RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 
FIGURE 31 SUGAR AND SUGAR PRODUCT CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI 
95 AND AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). 
FIGURE 32 SWEET AND CHOCOLATE CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI AND 
AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). 96 
7 FIGURE 33 OUT-OF-HOME/AT-HOME CHOCOLATE RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 9
FIGURE 34 SWEET CEREAL AND PRODUCT CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI 
7 AND AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). 9
FIGURE 35 OUT-OF-HOME/AT-HOME SWEETS CEREAL RATIO FOR ENERGY (KCAL) AND QUANTITY (G).
98  
FIGURE 36 SOFT DRINK CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI AND AGE GROUPS 
AND TOTAL AVERAGE (OUT OF HOME, AT HOME). 99 
FIGURE 37 OUT-OF-HOME/AT-HOME SOFT DRINK RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 100 
VIII 
 
FIGURE 38 NON-ALCOHOLIC BEVERAGE CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI AND 
AGE GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). THE RED LINE INDICATES 
101 ‘AUSTRIAN FOOD PYRAMID’ RECOMMENDATIONS. 
FIGURE 39 OUT-OF-HOME/AT-HOME NON-ALCOHOLIC BEVERAGE RATIO FOR ENERGY (KCAL) AND 
 QUANTITY (G). 101
FIGURE 40 ALCOHOLIC BEVERAGE CONSUMPTION (G) OF AUSTRIAN ADULTS BY GENDER, BMI AND AGE 
 GROUPS AND TOTAL AVERAGE (OUT OF HOME, AT HOME). 102
FIGURE 41 OUT-OF-HOME/AT-HOME ALCOHOLIC BEVERAGE RATIO FOR ENERGY (KCAL) AND QUANTITY 
103 (G). 
FIGURE 42 VEGETABLES – FRESH AND PROCESSED AND PULSES CONSUMPTION (G) OF AUSTRIAN 
ADULTS, BY GENDER, BMI-, AGE GROUPS AND TOTAL MEAN (OUT-OF-HOME, AT-HOME). RED LINE 
INDICATES 'AUSTRIAN FOOD PYRAMID' (APPROXIMATELY) RECOMMENDATIONS. 115 
 (G). FIGURE 43 VEGETABLES OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND QUANTITY 115 
 FIGURE 44 PULSES OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 115
FIGURE 45 FRUIT AND VEGETABLE JUICES CONSUMPTION (G) OF AUSTRIAN ADULTS, BY GENDER, BMI-, 
AGE GROUPS AND TOTAL MEAN (OUT-OF-HOME, AT-HOME). RED LINE INDICATES 'AUSTRIAN FOOD 
16 PYRAMID' (APPROXIMATELY) RECOMMENDATIONS. 1
FIGURE 46 CEREALS AND CEREALS PRODUCTS CONSUMPTION (G) OF AUSTRIAN ADULTS, BY GENDER, 
BMI-, AGE GROUPS AND TOTAL MEAN (OUT-OF-HOME, AT-HOME). RED LINE INDICATES 
'AUSTRIAN FOOD PYRAMID' (APPROXIMATELY) RECOMMENDATIONS. 116 
116 FIGURE 47 CEREALS OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 
FIGURE 48 POTATOES AND OTHER STARCHY ROOTS CONSUMPTION (G) OF AUSTRIAN ADULTS, BY 
GENDER, BMI-, AGE GROUPS AND TOTAL MEAN (OUT-OF-HOME, AT-HOME). RED LINE INDICATES 
'AUSTRIAN FOOD PYRAMID' (APPROXIMATELY) RECOMMENDATIONS. 117 
 FIGURE 49 POTATOES OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 117
FIGURE 50 TOTAL ADDED LIPIDS OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND QUANTITY 
(G). 117 
 FIGURE 51 FISH OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 118
FIGURE 52 EGGS CONSUMPTION (G) OF AUSTRIAN ADULTS, BY GENDER, BMI-, AGE GROUPS AND TOTAL 
MEAN (OUT-OF-HOME, AT-HOME). RED LINE INDICATES 'AUSTRIAN FOOD PYRAMID' 
(APPROXIMATELY) RECOMMENDATIONS. 118 
FIGURE 53 EGGS OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND QUANTITY (G). 118 
FIGURE 54 MILK AND MILK PRODUCTS CONSUMPTION (G) OF AUSTRIAN ADULTS, BY GENDER, BMI-, AGE 
GROUPS AND TOTAL MEAN (OUT-OF-HOME, AT-HOME). RED LINE INDICATES 'AUSTRIAN FOOD 
PYRAMID' (APPROXIMATELY) RECOMMENDATIONS. 119 
IX 
 
FIGURE 55 MILK AND MILK PRODUCTS OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND 
9 QUANTITY (G). 11
FIGURE 56 ICE CREAM CONSUMPTION (G) OF AUSTRIAN ADULTS, BY GENDER, BMI-, AGE GROUPS AND 
19 TOTAL MEAN (OUT-OF-HOME, AT-HOME). 1
FIGURE 57 SUGAR AND SUGAR PRODUCTS OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND 
120 QUANTITY (G). 
FIGURE 58 CONSUMPTION (G) OF MISCELLANEOUS BY AUSTRIAN ADULTS, BY GENDER, BMI-, AGE 
 GROUPS AND TOTAL MEAN (OUT-OF-HOME, AT-HOME). 120
FIGURE 59 MISCELLANEOUS OUT-OF-HOME/AT-HOME RATIO FOR ENERGY (KCAL) AND QUANTITY (G).
 120 
 
X 
 
1 
 
1 INTRODUCTION AND INTERROGATION 
 
The modern lifestyle, which is related to a lack of time, and the increasing number of 
single person households has led to changes in dietary behaviour. Long working hours, 
a lack of motivation and/or knowledge of how to cook keep many people from 
preparing a meal for themselves. As a consequence, more and more people tend to have 
breakfast on the go, lunch in the company canteen, a snack from bakeries or vending 
machines, and dinner with friends in a restaurant; as a result the trend to consume more 
food and meals from out-of-home sources is rising. 
 
Nutritional sciences have to go with the times. Sixty years ago, after the Second World 
War, food quality was measured by energy content [ELMADFA AND LEITZMANN, 
2004] due to the lack of available foods, with the focus on ensuring that people would 
not starve. Now that food is produced in abundance and also widely available in 
developed countries, food and nutritional quality needs to be redefined.  It is a privilege 
and a challenge for nutritional scientists to find this new definition - or perhaps 
definitions - in order to keep people healthy according to the understanding of the WHO 
definition.  In addition, there is also the new challenge of helping consumers to make 
the right choices, consulting producers to actually improve food quality instead of just 
modifying it, and last but not least to consult politicians and guide them toward the 
adoption of legislation that improves food safety and nutritional quality in order to 
protect consumers. 
 
Considering the increasing number of people suffering from being overweight, obese 
and all the related diseases such as diabetes mellitus II, cardiovascular diseases, 
hyperlipidaemia and some cancers, it becomes quite obvious how important it is to find 
a proper definition for food and nutritional quality. The basis for this proper definition 
is a low energy content in food that accompanies a high percentage of fibre 
[ELMADFA AND LEITZMANN, 2004]. Making conscious food and meals choices 
requires available knowledge and information for the consumer, which is often limited 
or nonexistent. Food-based dietary guidelines have been developed in order to enhance 
people’s knowledge of food and nutritional quality and to raise awareness of healthier 
food choices, On the other hand, the consumer needs information regarding the 
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ingredients contained in out-of-home meals. There is a lack of such details for foods 
obtained for out-of-home consumption. Further difficulties arise when it comes to 
eating out-of-home or foods sourced from places other than retail stores because the 
consumer has no control over the ingredients, serving sizes, or the content, including 
any kind of added lipids. This may result in a higher energy intake through foods 
consumed at places other than the own home. 
 
Some work on the topic of out-of-home consumption and its related risks for health has 
already been done in Australia and the United States, whereas there is a lack of such 
studies in Europe. A European project named HECTOR aims to gain information on the 
consumption habits of Europeans when they eat out of home using determination and 
evaluation research methods. Ultimately, suggestions for improvement are to be worked 
out and implemented to enable healthier out-of-home consumption in Europe 
[HECTOR-ABOUT, 2010]. 
 
Following the ideas of this project, this thesis will discuss whether or not the food and 
nutritional quality of Austrian adults differs when they eat out of home versus at home; 
therefore, the food group choices will be analyzed. Since a significant distinction in out-
of-home consumption based on age and gender has been found in the literature 
[ORFANOS et al., 2007] these parameters will be included. 
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2 LITERATURE OVERVIEW 
2.1 Eating out of home 
The nutrition of humans basically occurs in two settings: inside the own home or out-of-
home [STEINEL, 2008]. The number of people who eat out and the frequency with 
which they do so has increased since the late 1980s [KANT AND GRAUBARD, 2004]. 
Therefore, the amount of energy obtained from away-from-home food sources has risen 
over the past few decades [LIN et al., 1999]. Not only is the number of meals consumed 
at places other than at home higher now than in the past decades, there is also a lower 
density of nutrients in food prepared away from home, which corresponds to a higher 
concentration of fat [GUTHRIE et al., 2002] and results in a higher average energy 
intake [ORFANOS et al., 2007]. 
 
The meaning of out-of-home consumption may vary, depending on what needs to be 
emphasized [WARDE AND MARTENS, 2000]. This fact leads to different definitions 
which will be presented in the following section. 
2.1.1 Definitions of out-of-home consumption 
Currently there is no uniform definition for out-of-home consumption. In terms of the 
differentiation between eating at home or at places other than one’s own household, two 
criteria are provided, namely the place of consumption and the place of preparation, 
[STEINEL, 2008]. 
 
Therefore, there are two explanations that are used more frequently than others 
throughout the literature, the first being (1) all foods consumed at places other than 
home no matter where they were prepared [ORFANOS et al., 2007]. The possible 
combinations are shown in Table 1 including places of consumption and preparation; 
the definitions include borderline cases as well as appropriate examples for feeding 
settings. Some examples of locations that are included in this explanation of eating out: 
dining at the home of a friend or family member, in a restaurant, a canteen at 
workplace/university, a snack at a bar, food and drinks on the go (street or car) etc. 
[WARDE AND MARTENS, 2000] and [ORFANOS et al., 2007] and [LACHAT et al. 
2011]. It does not matter where the meals were prepared when out-of-home 
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consumption is understood in this way. This definition excludes borderline cases such 
as take-away-food, food delivery services or food catering, when food is prepared and 
purchased outside of one’s own household but consumed at home. A critical distinction 
is that this definition emphasizes the spatial aspect of where a person eats [WARDE 
AND MARTENS, 2000].  
Table 1 Eating out defined as place of consumption modified according to STEINEL as well as WARDE 
AND MARTENS [2008] and [2000].  
Food is… …consumed outside of the own household 
…consumed inside of the 
own household 
…prepared outside of the own 
household 
Eating out  
e.g. Having lunch at canteen/restaurant 
Eating in*  
e.g. Ordering food from a delivery 
service 
…prepared inside of the own 
household 
Eating out*  
e.g. Bringing a lunch from home to 
work 
Eating in 
e.g. Having a self-prepared meal at 
home. 
*Borderline Cases 
The other common definition for eating out is (2) all foods obtained from or prepared at 
places other than home, regardless of where they are consumed [BURNS et al., 2001] 
and [GUTHRIE et al., 2002] and [STEINEL, 2008]. Table 2 shows that what is defined 
as eating out changes by considering the place of preparation rather than the place of 
consumption. This definition includes all food items, foods and meals prepared at places 
other than one’s own household, e.g. restaurants, and excludes all foods and meals 
prepared at home (which are defined as foods purchased from retail stores). The place 
of consumption is not of interest in this definition. The background for this explanation 
is the assumption that the critical distinction between eating out and at home is the 
consumer’s knowledge of and influence on the ingredients and nutrients in the meal. 
Information on the nutritional content provided by food service establishments is often 
inaccurate. Foods and food items purchased from retail stores typically provide more 
detailed information. Ready-to-eat-meals and convenience products are borderline cases 
in this definition, as they are prepared – at least partially - at places other than one’s 
home but provided by retail stores [GUTHRIE et al., 2002]. 
Table 2 Eating out defined as place of preparation modified according to STEINEL as well as WARDE 
AND MARTENS [2008] and [2000]. 
Food is… …consumed outside of the own household 
…consumed inside of the 
own household 
…prepared outside of one’s 
own household 
Eating out  
e.g. Having lunch at canteen/restaurant 
Eating out* 
e.g. Ordering food from a delivery 
service 
…prepared inside of one’s own 
household 
Eating in* 
e.g. Bringing a lunch from home to work 
Eating in 
e.g. Having a self-prepared meal at 
home. 
*Borderline Cases 
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Borderline cases, as mentioned before, occur in all kinds of explanations and are 
classified differently. An example is ‘meals on wheels’, which is naturally prepared 
outside one’s own household. When eating out is defined as the place of consumption, 
some authors classify this meals as ‘at home’ when eaten at home but as ‘out of home’ 
when eaten elsewhere. Others decided that meals on wheels are to be classified as ‘out 
of home’ no matter where the consumption takes place [STEINEL, 2008].  
 
In addition to the two most used definitions described above, some studies explain out-
of-home consumption in general [CLEMENS et al., 1999], meaning that the place of 
consumption and preparation have to be outside one’s own home [STEINEL, 2008], 
e.g. restaurant visits, focus particularly on fast food consumption [BINKLEY et al., 
2000].  
 
A uniform definition of out-of-home consumption would make the comparison between 
countries and global investigation much easier; taking into account the sparse literature 
on this topic, it would be even more useful if a common solution could be found 
[BURNS et al., 2001] and [ORFANOS et al., 2007]. 
2.1.2 Eating out supply sources and segments of the market 
A basic distinction has to be made between public and private out-of-home 
consumption. Private catering is defined as the consumption of foods purchased in a 
retail store or bakery etc. that are processed at home (if necessary) and consumed at 
places other than one’s own household. Examples of settings for eating out with private 
catering include at the homes of friends/family, homemade food supplies consumed at 
places other than one’s own household (working place, picnic, etc.)…  
 
Public food service establishments must be divided into the two key areas of communal 
catering and individual catering. Furthermore, there are intermediate forms of catering 
[STEINEL, 2008]. 
 
Communal catering implies a ‘supply with limited priced foods for a restricted number 
of persons at a place at which these persons have to stay for organizational reasons’ 
[ELMADFA AND LEITZMANN, 2004]. Communal catering is not profit orientated; 
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the consumer does not pay cost-covering prices and, the difference between the cost and 
the price the consumer pays is therefore contributed by the company, public authority or 
health insurance [RÜCKERT-JOHN J, 2005]. Communal catering covers a complex 
field that includes service establishments (in hospitals, prisons, retirement-homes) that 
are responsible for their customers’ overall food supply (patients, inmates, residents), 
but the term equally covers food supply institutions (in schools, at work etc.), which 
provide an opportunity for the costumers to have lunch or a snack, for example 
[ELMADFA AND LEITZMANN, 2004]. 
 
Individual catering takes place in the gastronomy facilities that are available to the 
public and operate in a profit-oriented manner. The individuality of these catering 
services extends to the type of meals and the timing of food intake [PAULUS AND 
DOSSINGER, 1988]. 
 
Intermediate forms of the public food service establishments are those catering settings, 
which show characteristics of both individual and communal catering (e.g. company 
cafeterias with long opening times and individual menus, flight catering or some 
franchise restaurants) [PAULUS AND DOSSINGER, 1988]. 
Table 3 Classification of out-of-home consumption supply sources and locations modified according to 
PAULUS AND DOSSINGER and STEINEL [1988] and [2008]. 
Out-of-home consumption 
Private settings Public food service establishments 
Retail stores Individual catering Communal catering 
Intermediate 
Forms 
Picnic Leisure catering Staff canteens Flight catering 
On the go 
Service-oriented 
gastronomy 
Institutions for long-term stays 
Staff canteens 
with long opening 
times and/or 
special menus 
Home of 
family/friends 
Self-service 
gastronomy 
Institutions for education and 
training 
 
2.1.3 Motivations for eating out of home 
The motivations for out-of-home consumption are very diverse and include social and 
practical reasons as well as time scarcity. Out-of-home consumption in Austria usually 
takes place at work (41 %). Options regarding where people can eat include right at the 
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workstation, at work or university canteens or similar institutions. Every third person 
eats in inns at least once a week. One out of four people visits a restaurant, take-away 
stand (e.g. sausage stands), coffee house or similar at least weekly [BMLFUW, 2010]. 
 
As observed in the latest food report of the Austrian Federal Ministry for Agriculture, 
Forestry, the Environment and Water Management (BMLFUW) the most common 
reason for eating out was a subjective lack of time. More than half of the individuals (55 
%) who ate out at least sometimes did so because they did not have enough time to eat 
at home. This fraction was a substantial increase with regard to previous evaluations. 
The social factor was the second largest motivational factor. In particular, 46 % wanted 
to meet friends and acquaintances, 25 % named out-of-home consumption as a kind of 
leisure activity. These motivational factors were distinctly lower than in earlier surveys. 
One third of the people questioned, ‘did not feel like cooking themselves’ (32 %) and 
approximately 7 % had an empty fridge at home [BMLFUW, 2010]. 
 
A visit to certain dining locations often correlates to socio-demographic characteristics 
such as age, sex and education. Working class men visited inns particularly often, 
whereas higher educated people, people with a higher income or men and women who 
live in an urban area preferred restaurants. Men, adolescents and people with a lower 
education level frequently visited take-away food or fast food stands (e.g. sausage 
stands). Women, younger people and higher educated people regularly visited coffee 
houses [BMLFUW, 2010]. 
 
2.1.4 Current Situation with Regard to Eating Out in Austria 
Every six years a representative consumer survey in Austrian households is carried out 
by Statistik Austria. The most recent data were collected in 2009/10.  
 
As shown in Table 4 the average monthly household expenses were about 2,540 € in 
2004/05 and about 2,910 € in 2009/10. At about 22.3% in 2004/05 (and 23.8 % in 
2009/10) , ‘housing and energy matters’  constitute the largest part of these household 
expenses, followed by nutrition related expenses with 19.6 % in 2004/05 and 18.9 % in 
2009/10 (includes nutrition, alcohol-free beverages, alcoholic beverages, coffee house, 
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restaurant, hotel; excludes tobacco products) and transportation with 16.1 % in 2004/05 
and 15.0 % in 2009/10 [STATISTIK AUSTRIA, 2011]. 
Table 4 Fractions of household-expenses in 2004/05 and 2009/10 modified according to [SATISTICS 
AUSTRIA, 2011]. 
Household expenses in %
 2004/05 2009/10 
Expenses for housing and energy matters 22.3 23.8 
Nutrition-related expenses 19.6 18.9 
Expenses for traffic 16.1 15 
 
The percentage of nutrition-related household expenses has not clearly changed since 
the middle of the 1990s; it was 331€ (13 %) in 2004/05 [BMLFUW, 2010] and 352€ 
(12.1 %) in 2009/10 [STATISTIK AUSTRIA, 2011]. Within these expenses, 
continuous rates of growth are only seen in the expenses for eating out of home, which 
increased from 135€ per month and household in 1993/94 to 140€ in 2004/05 
[BMLFUW, 2008] and 167€ in 2009/10 [STATISTIK AUSTRIA, 2011]. As shown in 
Figure 1, the greater part of out-of-home expenses are derived from visits to ‘restaurants 
and inns’ (58 % of out-of-home expenses), followed by the amount of money spent in 
‘bars and coffee houses’ (22 %), expenses for ‘fast food, take away food and delivery 
services’ (8 %), ‘meals at company/university canteens’ (8 %), ‘hotel visits’ (3 %) and 
the approximately 1 % that is spent on ‘meals on wheels’ [BMLFUW, 2010]. It is 
interesting to note that although the overall nutrition-related expenses (in %) decreased 
from 13.0 % in 2004/05 to 12.1 % in 2009/10, the expenses for eating out increased 
slightly from 5.5 % in 2004/05 to 5.7 % in 2009/10 [STATISTIK AUSTRIA, 2011]. 
11.2 % of all households spend more than a quarter of their household expenditures on 
food, beverages and out-of-home consumption [BMLFUW, 2010]. 
58%22%
8%
8% 3% 1%
Restaurants and Inns
Bars and coffee houses
Fast Food/Take Away
Canteens
Hotel visits
Meals on wheels
 
Figure 1 Fractions of nutrition-related household expenses on different out-of-home consumption 
locations in 2009/10 (total mean 167 €) modified according to STATISTIK AUSTRIA [2011]. 
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Austrian adults’ intake of energy and single nutrients was higher in the midmorning 
snack, dinner and late meals when they ate out-of-home rather than having those meals 
at home [ELMADFA et al., 2009a]. Compared with the D-A-CH reference values for 
nutrient intake [DGE, 2008] the overall daily energy and nutrient intake was slightly 
higher at home. In those cases in which the reference values were not achieved, they 
were not achieved in either setting, at-home and out-of-home. The average supply with 
total fat, saturated fat and unsaturated fat was higher at home compared to out-of-home. 
The intake of fibre and calcium was very low in out-of-home consumption [ELMADFA 
et al., 2009a]. 
2.1.5 Trends in out-of-home consumption 
Lachat et al. concluded in their 2011 review, in which 29 worldwide studies on out-of-
home consumption were included, that various trends in eating out can be observed. 
One result of the sensitivity analysis was that the association between total energy 
intake and out-of-home consumption was constant in adults but not in children 
[LACHAT et al., 2011]. 
 
Another determination was that foods eaten at places other than home had a higher 
content of fat and saturated fat as well as a higher contribution of energy compared to 
foods eaten at home [LACHAT et al., 2011]. The exception were adults from western 
and southern Europe, where eating out usually takes place at weekends [ORFANOS, 
2007] and is associated with higher alcohol consumption. Since an inverse association 
between alcohol and fat was also found, it may be the case that the energy intake was 
higher in those populations also as a result of higher alcohol consumption, but at the 
expense of the relative contribution of energy from fat [LACHAT et al., 2011].  
 
They were also able to show that there is a relation between eating out of home and 
poor dietary quality compared to foods eaten at home. Lower intakes of some 
micronutrients, particularly vitamin C, Ferric and Calcium, were documented 
[LACHAT et al., 2011].  
 
Furthermore, socioeconomic status and higher energy contribution from out-of-home 
foods were positively associated [LACHAT et al., 2011]. Household budgets are higher 
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now than they were in the 1960s. Even though overall expenditures on foods are 
decreasing, expenses for out-of-home foods are nevertheless rising in households with a 
high household budget [KINSEY, 1994]. Increasing urbanization, the participation of 
women in the work force,, time scarcity and accessibility to foods are mentioned as 
possible justifications for this observation with regard to the demand on out-of-home 
foods [LACHAT et al., 2011]. Higher socioeconomic status is associated with higher 
diet quality [DARMON AND DREWNOWSKI, 2008], which indicates for example 
that financial sanctions regarding fat rich foods or foods with a high energy content may 
have an effect on out-of-home food choices [LACHAT, 2011]. 
2.1.6 Current and upcoming challenges for eating out institutions in Austria 
The communal catering sector, as defined and described earlier, is increasingly 
confronted with changes in the necessities of the individuals who need to be fed. Just 
like any other sector dealing with human nutrition, the public catering sector is subject 
to constant developments and needs to adapt to meet the desires of all people. 
Nowadays, the background for this need for adaption and changing necessities of 
individuals is the globalization of the economy, strong competition, and changes in the 
markets as well as a general structural change of the world of work. The former mainly 
energy-rich food supply should be adjusted to ensure a nutrient-optimized food supply 
with regard to the degree of physical work [ELMADFA et al., 2009a].  
 
The ÖGE - seal of quality 
Figure 2 Seal of quality
given for nutrient-optimized
diet quality [ÖGE, 2012a]. 
 The Austrian nutrition society developed a seal of quality to 
assist the communal catering institutions to meet these 
complex requirements similar to that of the German nutrition 
society implemented in Germany. With the implementation 
of the quality seal the kitchen has a guarantee that the 
composition of the meals is optimized in terms of nutrition 
physiology [ELMADFA et al., 2009a]. 
 
The rising tension between cost pressure and expectations of the guests forces a 
redefinition of the communal catering sector. The food supply should be of the highest 
quality and freshness, have an appetizing appearance, taste good and still be available at 
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affordable prices. One aspect of these quality requirements is the hygiene of the kitchen 
area. Quality assurance and HACCP concepts must be part of the daily routine 
[ELMADFA et al., 2009a]. 
 
The changes in the role of women and the dispersal of extended families, which have 
been taking place for generations make it necessary to consider different catering 
requirements in future [ELMADFA et al., 2009a]. In order to implement such a needs-
based food supply awareness is increasingly directed towards the proper nutrition of 
vulnerable groups of people such as children and adolescents but also elderly and 
infirmed persons [LEHNER et al., 2012]. 
 
The Austrian National Nutrition Action Plan (NAP.e) created a task force for communal 
catering, which met twice in 2011. Setting up harmonized conditions and practicable 
standards (on the basis of good-practice models) were defined as objectives for various 
communal catering models. In 2011 the NAP.e focused on the needs of children and 
adolescents and thus on communal catering institutions for education and training. One 
result was the “school buffet guideline”, which contains harmonized, science-based 
recommendations for the food and beverage supply at school buffets. Until the end of 
2013 school canteens will be advised locally and in a practice-oriented manner on how 
to implement food supplies which are oriented towards the “school buffet guideline”. 
Furthermore, communal catering for elderly people and staff canteens were of special 
interest. In particular, the finalization of the recommendations with regard to communal 
catering for elderly people is planned for 2012. In addition, the task force intends to deal 
with workplace health promotion; current recommendations should be combined and 
adapted [LEHNER, 2012].  
 
The future of out-of-home consumption in Austria - at least in the communal catering 
sector - seems to be promising as decision makers have agreed on the motto “The 
healthier choice should become the easier one” [LEHNER, 2012] and [PHILIPP, 2012]. 
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2.2 Food Groups 
Choosing a proper food classification system is the foundation for many processes in 
nutritional sciences such as the development of food-based dietary guidelines or the 
assessment of the dietary quality of a population. There are different food grouping 
systems, each of which is made up for different purposes and hard to compare to the 
others. Difficulties occur because several viands may be grouped in a different way in 
the various systems (e.g. are pulses/mushrooms vegetables? More specific: are 
avocados/rhubarb fruits or vegetables?). Many food classification systems are highly 
specific because they have been made up on a national or regional level. IRELAND et 
al., created the Euro Food Group (EFG) classification system in 2002 to make food and 
nutrient consumption comparable within Europe [IRELAND et al., 2002]. The EFG 
system was used in the 2008 Austrian nutrition report [ELMADFA et al., 2009a]. In this 
thesis the viands are classified according to the HECTOR food grouping system, as 
described in material and methods.  
2.2.1 Cereals, cereal products, potatoes and other starchy roots 
The food group ‘cereals, cereal products, potatoes and other starchy roots’ is counted 
among the most important staple foods in human nutrition. Primarily wheat, rye, oat and 
barley are of major nutrition-economical importance in central Europe, whereas in other 
regions of the world corn, rice and millet traditionally play a greater role [KOFRÁNYI 
et al., 2011]. It is one of the most consumed food groups in quantitative terms and 
includes not only grain kernels and potatoes but also breakfast cereals, bread, flour, 
pasta and starchy roots such as sweet potatoes or yams [ELMADFA, et al., 2009a].  
 
Many of the components the whole grain kernel contains are of use to the human body. 
First of all, it is high in energy (300-350 kcal/100g), carbohydrates (average 65-75 %) 
and fibres (depending on the degree of fineness). It contains vegetable protein (average 
6-12 %), which corresponds to a relatively low content of vegetable fat (average 1-5 %). 
Furthermore, it is full of essential micronutrients such as vitamins (e.g. vitamin E, 
thiamine or vitamin B1, riboflavin or vitamin B2, niacin), quantity elements (e.g. 
magnesium, potassium), trace elements (e.g. ferric) and so called secondary plant 
substances [KOFRÁNYI et al., 2011] and [ELMADFA et al., 2009a]. Details on 
nutrition facts of different cereal crops are shown in Table 5 [ELMADFA et al., 2009b]. 
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Table 5 Nutrition facts per 100g of cereal crop [ELMADFA et al., 2009b]. 
Cereal crop Energy (kcal) Carbohydrates (g) Fibre (g) Protein (g) Fat (g) 
Wheat, kernel 297 59.5 13.3 10.6 1.8 
Rye, kernel 293 60.7 13.2 8.8 1.7 
Whole oatmeal 348 58.7 12.5 10 7 
Barley, hulled 314 63.3 9.8 10.4 2.1 
Corn, kernel 323 64.2 9.7 8.5 3.8 
Rice, hulled 345 74.1 2.2 7.2 2.2 
Millet, hulled 350 9.8 3.8 9.8 3.9 
 
30 % of the overall daily food amount should be from cereals, cereal products, potatoes 
and other starchy roots, since over 50 % of the daily energy intake should come from 
carbohydrates [ELMADFA et al., 2009a]. Carbohydrates that are added such as 
monosaccharides, disaccharides and syrups decrease the nutrient density and increase 
the energy density (the intake of energy per volume unit) at the same time and should 
therefore be avoided in order to ensure a sufficient nutrient supply [DGE, 2012]. Whole 
grain cereals and cereal products are the source of carbohydrates with the highest 
nutrient density and the second highest source of protein after meat and meat products. 
The amount of fibre and micronutrients is at the highest in the outer layers of the kernel; 
thus, it is important to choose whole grain products [ELMADFA et al., 2009a] and 
[KOFRÁNYI et al., 2011] and [DGE, 2012].  
Fibre is a collective name for plant food components that can’t be broken down by the 
body’s own enzymes in the human gastrointestinal tract. With the exception of lignin, 
they are all complex carbohydrates, including cellulose, hemi cellulose, pectin, resistant 
starch, oligosaccharides and many more [DGE, 2012]. The effects of fibre on some 
noncommunicable diseases is not uncontroversial but it is likely that a high fibre 
content in the human nutrition decreases the risk of some of them, such as 
cardiovascular diseases [ÖGE, 2005]. The recommendation is 30 g/day of fibre for 
adults, which is equivalent to 16 g/1000 kcal for women and 12.5 g/1000 kcal for men 
[DGE, 2012]. One half of this fibre recommendation is supposed to come from cereals, 
cereal products, potatoes and other starchy roots; the rest should be acquired through 
fruit and vegetable consumption [ÖGE, 2005]. 
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Potatoes also provide fibre, vitamins B1, B6, C and folic acid, as well as potassium and 
magnesium and a very low energy content (70 kcal/100 g) [ELMADFA et al., 2009a].   
 
Austrian adults currently do not reach the recommendations either in carbohydrate or in 
fibre intake. An increasing consumption of whole grain products and starchy roots, 
including potatoes, may lead to a higher micronutrient intake and a reduction of fat 
consumption [ELMADFA et al., 2009a]. 
2.2.2 Vegetables 
Vegetables are a collective name for fresh or processed consumed plant components, 
mostly from annual or biennial plants, which are intended to be part of the human 
nutrition. Fruits and seeds of perennial plants are excluded from this definition 
[KOFRÁNYI et al., 2011]. Vegetables are an important component of a balanced, 
health promoting diet [KOFRÁNYI et al., 2011] and should therefore be consumed 
daily. This food group should not be seen as a side dish, but quite the opposite: they 
should quantitatively be the major part of every meal [ELMADFA et al. 2009a]. The 
high nutrient density explains the nutrition-physiological importance. This food group 
has a high water, vitamin, mineral and low energy content. The energy density (the 
intake of energy per volume unit) of these foods is usually low [KOFRÁNYI et al., 
2011], which is the reason for the weight-regulating effects of this food group, with all 
the indirect health benefits that result from reduced body weight [ELMADFA et al. 
2009a].  
 
The “5-a-day” campaign, which is known worldwide, has been 
running in Austria since 2000. The recommendation is to have 
approximately 600 g of fruit and vegetables per day in the form of 
two servings of fruits and three portions of vegetables. One serving 
is understood to be the amount of fruits and/or vegetables that fills 
ones hand. One serving is two handfuls when the food is diced or sliced into little 
pieces. Furthermore, one serving may be replaced by a glass of fruit or vegetable juice. 
Out-of-home consumption is also dealt with, and practicable information can be found 
on the website [5xamTag, 2007]. 
Figure 3 Austrians 
logo: '5 a day' 
[5xamTag, 2007]. 
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The overall Austrian vegetable consumption in the 2008/09 economic year was 904,467 
tons, which equals a per capita consumption of 108.3 kg (approximately 296 g/d). At 
25.3 tons tomato consumption is by far the highest, followed by onions at 9 tons and 
carrots at 7.5 tons [BMWLUF, 2010]. Other popular vegetables in Austria include 
lettuce, which is consumed 4-6 times per week, and cucumbers and bell peppers, which 
are consumed up to 3 times a week [ELMADFA et al., 2009a]. With regard to the 
economic year, a long-term increase in per capita consumption is notable. While in 
2000/2001 only 101.6 kg (approximately 278 g/d) of vegetables were consumed, in 
2008/2009 the amount was 108.3 kg [BMWLUF, 2010]. Unfortunately, the actual 
intake of vegetables is below these numbers. The overall intake of Austrian adults 
between the ages of 19 and 65 has an average of 180 g/d, more specifically 190 g/d in 
women and 162 g/d in men [ELMADFA et al., 2009a]. 
Table 6 Nutrient facts per 100 g vegetables [ELMADFA et al., 2009b]. 
Vegetable Energy (kcal) Carbohydrates (g) Fibre (g) Protein (g) Fat (g)
Tomato 17 2.6 1 1 0.2 
Onion 27 4.9 1.8 1.2 0.3 
Carrot 25 4.8 3.6 1 0.2 
 
The importance of vegetable consumption in Austria is not sufficiently expressed. Thus, 
the Department of Nutritional Sciences at the University of Vienna carried out a 
representative study in 2004. 2,704 individuals throughout Austria between the ages of 
19 and 65 were asked about their food consumption habits and the importance of fruits 
and vegetables in their diet in all four seasons [SCHÄTZER, 2007]. More than half of 
the Austrian population (52 %) was aware of the ‘5-a-day’ campaign. Every 5th adult 
(20 %) tried to follow this recommendation. Approximately 40 % could imagine putting 
the recommendation into practice in future; just as many do not share this thought. The 
relevance of the availability has increased in recent years and is currently around 38 % 
for vegetables. The frequency of vegetable consumption has only shifted slightly in 
recent years; 8 % of the Austrian population consumes vegetables several times a day 
and 52 % eat vegetables only once daily [ELMADFA et al., 2009a].  
 
Vegetable consumption shows increasing rates in men, from 140 g/d to 162 g/d, and 
from 153 g/d to 190 g/d in women. Austrian adults clearly have fewer vegetables than 
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fruits in their daily diet. Women (190 g/d) consume significantly (p<0.001) more 
vegetables than men (162 g/d). Men achieve 40% of the recommendation to have at 
least three servings of vegetables daily (390 g/d), while women achieve 50% of the 
recommendation [ELMADFA et al., 2009a]. 
2.2.3 Pulses 
Pulses or Legumes are the collective names for the ripe, dried seeds annual or perennial 
plants that develop fruit shells. This food group includes beans, soybeans, peas, 
chickpeas and lentils [KOFRÁNYI et al., 2011]. 
 
Pulses feature a low content of fat and high contents of carbohydrates, fibre, minerals 
and vitamins, as well as a high quality amino acid profile [ELMADFA, 2009a] and  
[KOFRÁNYI et al., 2011]. The soybean remains an exception, because both the fat and 
protein content are substantially higher than in other legumes. Nevertheless, legumes 
contain the highest protein content of all plant foods (on average 20-33 %), but the 
essential amino acid methionine is missing, which can easily be balanced by combining 
legumes with cereals, a combination that ensures an ideal protein supply for humans 
[KOFRÁNYI et al., 2011]. 
The consumption of pulses has stabilized at a very low level in the post-war period. 
Thus, the average daily consumption data is in a low gram range. Austrian adults 
consume on average 10.3 g pulses per day, more precisely 9.3 g/d for men and 11.0 g/d 
for women. Reasons for the very low consumption of this food group include the fact 
that pulses are generally hard to digest and their preparation is considered time 
consuming. According to the 2008 Austrian nutrition report legumes such as beans, 
peas or lentils are consumed in Austria less than once a week [ELMADFA et al., 
2009a]. 
2.2.4 Fruits and nuts 
Fruits are developing from the pollinated blossoms of perennial trees or shrubs. This 
food group is a good source of essential nutrients in human nutrition. It has a high 
vitamin content (vitamin C, β-carotene, folic acid, B-vitamins except for B12) minerals 
(calcium, potassium, magnesium, manganese, ferric) fibre, easily absorbable 
carbohydrates and secondary plant substances. Due to the high water content (80-90 %) 
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the nutrient density is the highest of all food groups and the energy density is low. Some 
of the named components such as fibre and secondary plant substances (special acids 
and aroma components) have an influence on the digestive system. The major 
component are the carbohydrates, mainly glucose and fructose but also high molecular 
polysaccharides. How many vitamins and minerals a fruit contains varies within the 
fruit varieties based on degree of ripeness, storage or intensity of the sunlight, for 
example [KOFRÁNYI et al., 2011]. 
 
According to the Austrian nutrition report the apple was the most popular fruit in 
Austria in 2008. On average apples were eaten 4-6 times per week. Bananas and pears 
have been consumed 1-3 times weekly, while other fruits showed season-based 
popularity curves. Strawberries were associated with spring; grapes were increasingly 
eaten in spring and summer. The consumption of nectarines is associated with summer 
and oranges were specifically eaten during winter. Within the corresponding seasons 
these fruits were eaten up to three times per week, out of season no more than once a 
week [ELMADFA et al., 2009a]. The development of the per capita consumption of 
fruits showed similar trends and has - despite considerable fluctuations - slowly 
increased in the past 15 years and in 2008/09 reached the previous record high of 96.6 
kg per year and capita. The Austrian per capita consumption with regard to the single 
fruit varieties showed that with about 69,500 tons apples are the most consumed fruits 
followed by bananas with about 67,000 tons and oranges with approximately 31,000 
tons [BMWLUF, 2010]. 
Table 7 Nutrition facts per 100 g of Austrians’ most popular fruits modified according to ELMADFA et 
al. [2009a,b]. 
Fruits  Energy (kcal) Carbohydrates (g) Fibre (g) Protein (g) Fat (g) 
Apple 54 11.4 2 0.3 0.6 
Banana 88 20 1.8 1.2 0.2 
Pear 55 12.4 3.3 0.5 0.3 
Season Fruits  Energy (kcal) Carbohydrates (g) Fibre (g) Protein (g) Fat (g) 
Spring Strawberry  32 5.5 1.6 0.8 0.4 
Summer Grape  67 15.2 1.5 0.7 0.3 
Summer Nectarine 53 12.4 2 0.9 0.1 
Winter Orange 42 8.3 1.6 1 0.2 
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The World Health Organization recommends 400 g of fruits and vegetables per day for 
all ages (in contrast with 5xamTag - 600 g). The goal of this basic message is to 
improve general dietary pattern [WHO AND FAO, 2004b]. While Austrian adult men 
do not adhere to this recommendation (358 g/d), Austrian adult women consume 424 g 
fruits and vegetables per day [ELMADFA et al., 2009a]. 
 
While most of the fruit and vegetable recommendations quantitatively emphasize 
vegetable consumption and allow for a lower percentage of fruits (for example 5 a day 
considers three portions of vegetables and two servings of fruits, which is a ratio of 
1.5:1), in current situation shows that the population clearly consumes fewer vegetables 
than fruits. The actual vegetable-fruit ratio is 0.8:1 for adults [ELMADFA et al., 2009a]. 
 
The overall average fruit consumption of Austrian adults is 216 g/d. As is the case with 
vegetable consumption, fruit consumption also shows growth rates. While in 2003 adult 
men consumed 179 g fruits per day, current consumption is 187 g/d. Adult women’s 
consumption went up from an average of 186 g of fruits per day in 2003 to 234 g/d. 
Austrian women eat significantly (p<0,001) more fruits than Austrian men. Men 
achieve 70% of the recommendation to have at least two servings of fruits per day 
(which is equivalent to 260 g/d) and women achieve 90% of the recommendation 
[ELMADFA et al., 2009a]. 
 
The primary motivation for consuming both fruits and vegetables is ‘because it tastes 
good’. The relevance of the availability has risen in the past years and is currently 30 % 
for fruits. 87 % of the Austrian adults prefer to have fruits as ‘a snack’. The frequency 
of fruit consumption has only shifted slightly in the past years, 23 % (8 % with regard to 
vegetables) of the Austrian population consume fruits several times a day and 47 % (52 
% with regard to vegetables) eat fruit once daily. Despite those low frequencies of 
consumption of both fruits and vegetables most of the Austrian adult population feels 
that the current consumption is sufficient [ELMADFA et al., 2009a]. 
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Both fruits and vegetables are mostly purchased from supermarkets (61 %) but also 
from discount markets (47 %). The three key purchase criteria are quality (81 %), 
region of origin (44 %) and the season (38 %) [ELMADFA et al., 2009a]. 
 
Nuts 
Shell fruit is the trade description for edible nuts and cores. The non-edible pericarp is 
the common feature of this food group. Only the core (seeds) is edible, for example 
cashews, peanuts, chestnuts, pistachios, hazelnuts and almonds. The cores of apricots 
also count as shell fruits [KOFRÁNYI et al., 2011]. 
 
2.2.5 Fruit and vegetable juices 
Fruit juices are comprised of 100 % juice from pomaceous fruit, berry fruit, stone fruit, 
but also wild fruits, grapes or tropical fruits. Ripe, healthy and fresh fruits are used to 
produce the juices. Fruit juices from concentrate are produced by diluting the 
concentrate of a juice with the same amount of water that originally was removed. 
These products have to be equivalent to the direct juice with regard to sensory 
properties such as odour, flavour and composition [KOFRÁNYI et al., 2011]. 
 
Vegetable juices are undiluted liquid products from vegetables that are either 
unfermented or lactic fermented and intended for direct human consumption. The basic 
substances are vegetables, vegetable pulp, vegetable juice concentrate and vegetable 
pulp concentrate [KOFRÁNYI et al., 2011]. 
 
Fruit juices have a high vitamin and mineral content as well as a high sugar content. In 
contrast to fresh fruits, fibre is limited or no longer present in the product do to the 
processing [ELMADFA et al., 2009b]. Thus, not more than one serving of fruit per day 
should be replaced by one glass (250 ml) of fruit or vegetable juice. According to the 
latest Austrian nutrition report, in 2008 both men and women adhered to this 
recommendation. The consumption of Austrian adults is about 106 g/d. The preferred 
juices come from apples, oranges and black current in that order [ELMADFA et al., 
2009a]. 
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2.2.6 Total added lipids 
Edible fats and oils are distinguished by their solid and liquid state, and with regard to 
their origin into plant and animal fats. The consistency of fat depends on the content of 
saturated (solid) and unsaturated fatty acids (liquid). The plant fats include oils and fats 
that are extracted from plant seeds and fruits through pressing as well as other products 
such as margarine [KOFRÁNYI et al., 2011]. Plant oils are regularly rich in mono- and 
polyunsaturated fatty acids and are therefore liquid at room temperature. Coconut fat, 
palm kernel fat and cacao butter are an exception because they mostly contain saturated 
fatty acids. Olive oil, rap seed oil and peanut oil have a particularly high mono saturated 
fatty acid content (oleic acid). Linoleic acid, which is an essential twofold unsaturated 
oemga-6 fatty acid, is found in sunflower seed oil, corn oil, wheat germ oil, safflower 
oil and soy oil. α-Linolenic acid, a threefold unsaturated omega-3 fatty acid, is found in 
linseed oil and to a lesser degree in walnut, rap seed and soy oil. A high vitamin E 
content usually coincides with a high polyunsaturated fatty acid content [ELMADFA 
AND LEITZMANN, 2004] and [ELMADFA et al., 2009a]. Animal fats are divided into 
butter and butter products made when milk is processed (milk fat), and fat from 
slaughtered animals such as lard (from pork or goose) and beef tallow [KOFRÁNYI et 
al., 2011]. Animal fats usually have a high saturated fatty acid content and are therefore 
solid at room temperature [ELMADFA et al., 2009a]. Fish fat may also be extracted 
(cod-liver oil) and used for medical purposes as fish oil capsules, for example 
[KOFRÁNYI et al., 2011]. 
 
Up to 30 % (60-80 g in total, including hidden fats) of the daily energy intake should 
come from high quality fats. Still, at 2% the segment for Total added lipids is the 
smallest of the DGE-ÖGE nutritional circular. This is explained by the fact that the 
energy density of this food group is very high (fat provides a lot of energy) and other 
foods and food groups are also a source of fat (meat and meat products, fat-rich milk 
and milk products, bakery products, sweets and chocolate…). This is why the 
recommendation for Total added lipids is to have maximum 15-30 g/d of butter or 
margarine and 10-15 g/d of plant oils. On average Austrians consume 16 g/d of butter, 
13 g/d of margarine and 2 g/d of oil [ELMADFA et al., 2009a] and [ÖGE, 2012b] and 
[BMG-HOME, 2010] and [DGE, 2012] 
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2.2.7 Meat and meat products 
Meat is a collective name for all edible components, including blood and giblets, of 
slaughtered or slain warm-blooded animals such as mammals or birds; it counts as one 
of the most important nutrient sources in human nutrition. The muscle with perhaps 
adherent fatty or connective tissue is what is primarily appropriate for human nutrition. 
It consists of muscle fibres, which are covered by supporting connective tissue. There is 
more or less fat between the fibre bundles depending on the animal species and its 
feeding. A further distinction is sometimes made between red and white meat, which 
basically depends on the amount of myoglobin, an oxygen-transporting molecule 
similar to haemoglobin, in the muscle. Red meat is a collective name for beef, pork, 
lamb/sheep meat, horsemeat and venison. White meat is poultry meat including 
chicken, turkey, duck, goose and many more [KOFRÁNYI et al., 2011]. 
 
Protein, vitamins and minerals contribute to a balanced diet. Muscle tissue consists of 
15-25 % protein and has an excellent amino acid profile: from 100 g of meat protein the 
human Body can build on approximately 80-90 % body-own protein [KOFRÁNYI et 
al., 2011] and [ELMADFA et al., 2009a]. The content of fat varies between the species 
and is on average 2-30 %. The relatively high saturated fatty acid and cholesterol 
content are disadvantages; in particular, meat products such as sausages are often very 
fat-rich [ELMADFA et al., 2009a]. Meat also contains substantial amounts of selenium, 
zinc and ferric (which can be easily absorbed in comparison with iron from plant 
sources), as well as high contents of vitamin A, B-vitamins, especially B1, B12 and 
niacin [KOFRÁNYI et al., 2011]. 
 
The per capita consumption of beef and pork in 2010 was around 52 kg, which breaks 
down approximately as 140 g/d. In 2006 the per capita consumption of those kinds of 
meat was approximately the same [STATISTIK AUSTRIA, 2012a]. Daily intake of 
meat and meat products excluding poultry and giblets was 71 g/d for women and 155 
g/d for men, which clearly shows that men eat more meat and meat products than 
women [ELMADFA et al., 2009a]. The per capita consumption of poultry in 2010 was 
12.2 kg, which is approximately 33 g/d, and 11.1 kg in 2006, which is approximately 30 
g/d. A slight increase is notable [STATISTIK AUSTRIA, 2012a]. According to the 
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national nutrition report, in 2008 the average daily poultry intake was 24 g/d for women 
and 25 g/d for men. 
 
Considering the recommendations of 300-450 g/week for meat and meat products 
[BMG-HOME, 2010], which is approximately 40-65 g/d (although the recommendation 
is to have not more than three serving per week) it becomes obvious that both men and 
women in Austria consume too much of this food group.  
2.2.8 Fish and seafood 
First of all a distinction has to be made with regard to the habitat, i.e. sea fish and 
freshwater fish. Predator and non-predator fish belong to both categories. Fish can 
further be divided into high-fat (> 10 % fat), medium-fat (1-10 % fat) and low-fat fish 
species (<1 % fat). The fat content fluctuates based on species and season. Seafood is a 
collective name for crustaceans (lobster, crayfish, Norway lobster, scampi and shrimp), 
molluscs and shellfish (mussels, escargot and squid). They are protein-rich but low in 
fat and carbohydrates and thus low in energy [KOFRÁNYI et al., 2011]. 
 
Fish and seafood number amongst the highly valuable foods. They consist of 15-20 % 
high-quality protein and several vitamins, such as vitamin B12, vitamins D and A and 
minerals such as potassium, zinc, fluorine and iodine. The fish fat contains essential 
polyunsaturated fatty acids, in particular omega-3 fatty acids [KOFRÁNYI et al., 2011]. 
 
Iodine is primarily a component of sea fish, which is why the recommendation is to 
consume sea fish such as coal fish, haddock, cod or red fish up to three times per week. 
In the abovementioned species the content of iodine ranges from 100 to 200 µg/100 g. 
Medium-fat and high-fat fish provide the highest amounts of vitamin A (20-40 µg/100 
g) and 5-6 µg/100 g vitamin D [ELMADFA et al., 2009a].  
 
According to the current 2008 Austrian nutrition report, adults consume approximately 
14-15 g (105 g/week) of fish and seafood per day [ELMADFA et al., 2009a]. The 
recommendation for the consumption of fish and seafood is to have at least 1-2 servings 
(150 g each) per week [BMG-HOME, 2010]. Neither sex achieves this in Austria. 
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2.2.9 Eggs 
Eggs contain many essential nutrients. The egg’s amino acid profile has the highest 
quality of all dietary proteins. In addition to this benefit, eggs have a high vitamin A, D 
and B12 content.  A disadvantage is the high cholesterol content, which is part of the 
yolk. For a long time it was assumed that eggs significantly increased the blood 
cholesterol level, but it has been found that cholesterol consumed as part of the diet 
suppresses the body’s own cholesterol synthesis [ELMADFA et al., 2009a]. 
 
The per capita consumption of 230 eggs (2010) has not clearly changed in recent years 
[STATISTIK AUSTRIA, 2012a]. Austrian adults eat approximately one third of an egg 
(20 g/d) daily, excluding processed eggs [ELMADFA et al., 2009a]. Considering the 
recommendation of three eggs per week [BMG-HOME, 2010] and the latest scientific 
opinion on diet cholesterol, this level of egg intake should be acceptable. 
2.2.10 Milk and milk products 
In central Europe ‘milk’ is automatically associated with cow milk, but of course also 
sheep milk, goat milk, horse milk or buffalo milk may be consumed. From the 
biological point of view milk is the nutrient fluid of female mammals (produced in the 
mammary glands), used for the purpose of feeding the mother’s own offspring. From 
the chemical perspective milk is an oil-in-water emulsion [KOFRÁNYI et al., 2011]. 
 
Milk products are all kinds of processed milk and are divided into several groups. Some 
examples are preserved milk products (condensed milk, whey), fresh milk products 
(fermented milk products, acidified milk products, yoghurt products, kefir products, 
butter milk products, mixed milk products) and cream and cream products (whipping 
cream, cream double, sour cream, etc.). Cheese is also included in this food group and is 
divided into hard cheeses (emmentaler, parmesan...), cream cheese, curd cheese, 
processed cheese and other groups [KOFRÁNYI et al., 2011]. 
 
Milk and milk products supply a number of important nutrients and should therefore be 
consumed regularly and in sufficient amounts. Although the recommended amounts are 
not achieved by the Austrian population, more than half of the calcium intake comes 
from this food group. Thus, milk and milk products can contribute significantly to bone 
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health. Furthermore, significant parts of the iodine supply come from milk. High quality 
protein as well as the vitamin B12 content are further benefits provided by this food 
group, which is especially interesting for people who avoid eating meat and meat 
products. A disadvantage is that milk and milk products - in particular cheese - often 
have high fat and saturated fatty acid content. Milk and milk products provide a third to 
half of the daily maximum needs. The advantages of the high amounts of fat include the 
short chain fatty acid content as well as conjugated linolic acids, which are considered 
to be health-promoting. Still, to reduce the daily fat intake, low-fat milk and milk 
products should be given preference [ELMADFA et al., 2009a]. 
 
With a per capita consumption of 88.9 kg (approximately 240 g/d) in 2010 versus 92.5 
kg (approximately 250 g/d) in 2006 the intake of milk is still slightly decreasing. This 
data includes milk products except for butter, cream and cheese. The per capita cheese 
consumption was 19.4 kg (approximately 53 g/d] in 2010 and 18.4 kg per capita 
(approximately 50 g/d) in 2006, so the trend of increasing cheese consumption 
continues [STATISTIK AUSTRIA, 2012a].  
 
Considering the recommendation to have three servings of milk (200 g) and milk 
products (cheese 50-60 g; approximately 200 g of ‘white’ milk products) daily [BMG-
HOME, 2010] Austrians do not meet the recommendation in per capita consumption 
and the actual intake is even lower [ELMADFA et al., 2009a]. Since this food group is 
an important source for calcium, iodine, protein and cobalamin (especially for 
vegetarians) the consumption of low-fat milk and milk products should be further 
promoted. 
2.2.11 Sugar and sugar products 
Sugar is a carbohydrate produced by all green plants. The energy of the sun is used for 
photosynthesis in plants leaves. Using water and carbon dioxide plants built sugar; thus, 
solar energy is transformed into ‘sugar energy’. Sugar beet and cane are the only plants 
that store sugar directly, and humans extract and use it [KOFRÁNYI et al., 2011]. Sugar 
products include candy, liquorice, candied fruits, chocolate, ice cream and marzipan. In 
the 2008 Austrian nutrition report sweet bakery products were also included in this 
group as well [ELMADFA et al., 2009a]. 
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If one takes a closer look at this food group it is notable that most population groups, 
such as children, adolescents, adults, seniors and pregnant women, obtain about 50 % of 
their daily sugar intake from these products. The consumption of foods with a high 
isolated carbohydrate content (mono- and disaccharides) must be reduced; only 
moderate consumption is recommended [DGE, 2012] and [ELMADFA et al., 2009a]. 
 
In addition to water/tea/coffee, this is also the food group in which the out-of-home 
consumption in Europe is significantly higher than consumption at home [ORFANOS et 
al., 2007]. 
2.2.12 Beverages 
The human body is comprised of about 60 % water. Water is the most important solvent 
and transport medium for the human organism. For example, it transports nutrients, 
dilutes the stomach acid and dissolves hormones, proteins, vitamins, minerals and trace 
elements. Therefore, water is essential, meaning it can’t be replaced by any other 
substance. Thus, the intake of sufficient amounts (2-2.5 litre per day) of high quality 
drinking water is necessary. Water does not supply any macronutrients and thus no 
energy. Natural mineral waters and soda water are also included in this definition 
[KOFRÁNYI et al., 2011]. 
 
Coffee contains caffeine, chlorogene acid and oils. The raw bean also contains 
carbohydrates and proteins, but they are almost completely metabolized while roasting. 
The bean also has a relatively high acid content (totally 4-12 %), and even some 
vitamins and minerals can be found [KOFRÁNYI et al., 2011]. 
 
Tea is a brewed beverage, i.e. hot water is added to dried leafs or fruits and gains 
flavour through this process. Tea is a collective name for brewed beverages based on 
different herbs, fruits, flowers, buds or sprouts. Usually they contain no macronutrients 
and - thus no energy - and different fractions of other components such as caffeine, 
alkaloids, polyphenols and many others [KOFRÁNYI et al., 2011]. 
 
Soft drinks are produced using carbon dioxide, vitamins, minerals, different kinds of 
sugar and/or sweetener and flavours. These beverages are mostly alcohol-free, may be 
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sweetened and flavoured, are produced with a water base and can contain caffeine and 
sweetener. This food group includes fruit juice drinks, fruit spritzers, lemonades and 
sherbets. They contain fluctuating amounts of sugar and energy [KOFRÁNYI et al., 
2011]. 
 
Alcoholic beverages contain ethanol, which is an alcohol and appropriate in moderate 
amounts for the purposes of human nutrition. This food group includes wine, beer and 
liquors. 
 
The daily fluid intake of healthy adults is between 2.1 and 2.8 litres and depends on 
several factors, including thirst, drinking habits, climate, body temperature, and enteral 
and renal fluid losses [ELMADFA AND LEITZMANN, 2004]. About one-third of the 
needed fluids are gained through food intake; the rest must be acquired through water 
and other beverages. The recommendation for the daily fluid intake through beverages 
is in the range of 1.2-1.5 litres for adults [DGE, 2012]. The recommended thirst 
quenchers are drinking and mineral waters and other beverages that are low in calories, 
such as diluted fruit juices (3:1) and unsweetened fruit- and herbal tees. Beverages that 
contain caffeine, such as coffee, black tea and energy drinks, and milk do not count as 
real thirst quenchers [BMG-HOME, 2010]. 
 
The Department of Nutritional Sciences at the University of Vienna conducted a 
drinking water study in 2007/08. Austrian adults (age 18-65) were interviewed using a 
1-day-drinking protocol about their drinking habits and the amounts of beverages 
consumed. The preferred beverages, amount of nutrients and energy obtained from 
beverages and the attitude to drinking water were documented. The following beverages 
were grouped: drinking water, mineral water (with and without carbon dioxide, soda 
water), coffee, tea (caffeinated and decaffeinated), milk and milk-based beverages, 
juices (fruit and vegetable juices, nectar juices, smoothies), soft drinks (lemonades, ice 
teas, coke), alcoholic beverages (wine, beer, liquors) and other beverages (wellness 
drinks, sports drinks, energy drinks) [ELMADFA et al., 2009a].  
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The overall average fluid intake through beverages 
in Austrian adults was 2.7 litres per day; excluding 
the “unreal thirst quenchers” (alcoholic beverages, 
milk and caffeinated beverages) the average per 
capita consumption was 2.1 litres per day. It was 
found that the amount of fluid intake decreases 
with age, but still even the oldest group in the 
range of 57-65 years met the D-A-CH 
recommendations of 1.2-1.5 litres per day [DGE, 2012] and [ELMADFA et al., 2009a]. 
Broken down by sex, the results show that 
women have an overall average daily fluid 
intake of 2.6 litres per day - excluding the 
unreal thirst quenchers they drank 2.0 litres per 
day - whereas men have an overall average 
fluid consumption of 2.8 litres per day and 2.1 
litres when the unreal thirst quenchers were 
excluded. Women preferred milk/milk-based 
drinks and fruit/vegetable juice, whereas men 
more often drank soft drinks and alcoholic beverages. 1.0 litre of drinking water and 0.4 
litres of mineral water were consumed per day and capita and were the two highest 
percentages. The overall average energy intake from beverages was 338 kcal/d, by 
excluding the unreal thirst quencher the value is halved, 177 kcal/d. People who are 
obese or overweight gain significantly more energy from beverages than people with a 
normal weight [ELMADFA et al., 2009a]. 
Figure 5 Fraction of beverages on the
overall drinking amount of men (%)
[ELMADFA et al., 2009a]. 
Figure 4 Fraction of beverages on the
overall drinking amount of women (%)
[ELMADFA et al., 2009a].  
 
Alcohol consumption was lower in the cities than in the rural area. Vienna had the 
lowest alcohol intake with 200 ml/d, whereas in southern Austria the average intake was 
260 ml/d per capita and day, which was the highest value in Austria. Alcohol 
consumption correlated with the BMI. Obese individuals (15 g/d) drank almost twice as 
much alcohol as people with a normal weight (9 g/d) [ELMADFA et al., 2009a]. 
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Most of the findings of the drinking study were pleasing. The recommended amount of 
fluids was achieved by all age groups and more than half of the recommended amount 
was consumed through drinking water intake. The highest amount of energy through 
beverage intake was achieved by men due to higher consumption of unreal thirst 
quenchers such as alcohol and soft drinks; they should therefore give preference to 
water as a thirst quencher [ELMADFA et al., 2009a]. 
 
The alcohol intake of both sexes was moderate and below the tolerated maximum 
amount. Obese and overweight people in particular should make sure that they do not 
consume too much alcohol with regard to the high amount of energy these beverages 
contain [ELMADFA et al., 2009a]. 
2.2.13 Current situation of Food Group Consumption in Austria 
The quantitative development of food consumption according to product groups shows 
substantial modifications over the past ten years (2000-2009): 
The average yearly consumption of meats like sheep, beef and pork slightly decreased (-
2.5 %), which contrasts with significant relative increases of per capita consumption of 
fish and fish products (+38.9 %) and poultry meat (+17.5 %). The consumption of milk 
and milk products (e.g. yoghurt) increased over the long term (+5.4 %). Growth rates 
can also be shown in the consumption of cream (+5.4 %), butter (+8.3 %) and cheese 
(+11.9 %). The per capita consumption of vegetables (+ 6.6 %) and fruits (+4.1 %) has 
risen. The per capita consumption of cereals (+12.8 %) significantly increased, as did 
the request for potatoes (+4.1 %). Sugar consumption just slightly fell by -2.3 %, 
whereas the consumption of honey has sharply decreased by -25.0 %. Significant 
growth rates are seen in the per capita consumption of vegetable oils (+19.3 %) and 
animal fats (+14.1%). The per capita consumption of beer (-3.0 %) and wine (-1.3 %) 
decreased slightly; in contrast, the request for mineral water (+9.7 %) has grown 
substantially [BMLFUW, 2010]. 
2.3 Dietary guidelines 
These days’ interested individuals can easily be confused by the immense increase of 
information on nutrition and health with which they are confronted from various 
sources. Food labels provide details on the amounts of macro- and micronutrients as 
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well as on the energy a food contains, which is naturally useful and important once the 
consumer understands what the framework for a proper diet is. To ensure that people 
have this knowledge it is necessary to provide nutrient advice that consumers 
understand [EUFIC, 2010]. 
2.3.1 Distinction between dietary allowance, dietary goals and dietary guidelines 
A distinction must be made between nutrient-based recommendations (depending on the 
country also called: recommended dietary allowance, recommended nutrient intake, 
recommended dietary intakes, dietary reference value or population reference intakes), 
dietary goals and dietary guidelines [GIBNEY AND WOLMARANS, 2004]. 
 
 Nutrient-based recommendations (dietary allowance) are quantitative guidelines 
[GIBNEY AND WOLMARANS, 2004] at the national or regional level. They are 
based on scientific studies and published by nutrition societies (e.g. the Austrian 
nutrition society or the German nutrition society). The results of the scientific studies 
are converted into the average requirement and its variance in form of the standard 
deviation [GIBNEY AND WOLMARANS, 2004] and [ELMADFA AND 
LEITZMANN, 2004]. The resulting reference values provide information for experts 
(nutritional scientists, medical doctors, dietary assistants and the food industry) on how 
much different population groups and subgroups [GIBNEY AND WOLMARANS, 
2004] on average need of specific micro- and macronutrients and energy to keep people 
healthy and able-bodied [ELMADFA, 2004]. An example for reference values in the 
German speaking countries would be the D-A-CH reference values for nutrient intake 
[DGE, 2012] which were first published 2000 and have been continually updated since 
then, but also the WHO/FAO provides vitamin and mineral requirements for human 
nutrition [WHO AND FAO, 2004a]; many more of these publications can be found for 
different states and nations. As mentioned above is it very difficult for consumers to put 
these abstract intake recommendations into practice, i.e. choosing proper foods and 
adequate amounts of them at the same time [BIESALSKI AND GRIMM, 2011].  
 
Dietary goals are national targets regarding certain macro- and micronutrients, the long-
term goal being to prevent non-communicable nutrition-related diseases such as 
coronary heart disease, some kinds of cancer and stroke. In general dietary goals are 
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worked out in order to plan strategies on the national level; they are not meant for 
advising individuals [GIBNEY AND WOLMARANS, 2004]. The dietary goals 
currently being worked toward in Austria are: an adjusted energy supply with sufficient 
vitamin and mineral intake and at the same time avoidance of oversupply; optimizing 
the intake of fluids; decreasing the intake of salt; reducing sugar consumption and 
simultaneously increasing the intake of complex carbohydrates (sources e.g. whole 
grain products or legumes) and dietary fibre. Additional objectives are to optimize the 
fat quality, and to decrease fat, saturated fatty acid and trans fatty acid consumption 
[LEHNER et al., 2012]. Dietary guidelines provide advice for individuals. The nutrition 
societies implement food-based dietary guidelines, which are based on the scientific 
reference values and combine quantitative and qualitative information [BIESALSKI 
AND GRIMM, 2011] into possible foods, meals and eating habits [GIBNEY AND 
WOLMARANS, 2004]. The depiction of these recommendations should be easily 
understandable and/or visually appealing to the ELMADFA, 2004]. consumer [
scientific 
studies
scientific 
reference 
values
dietary 
goals
evidence-
based 
guidelines
food-based 
dietary 
guidelines
 
Figure 6 Dietary guidelines modified according to GIBNEY AND WOLMARANS and ÖGE and DGE 
[2004] and [2005] and [2012]. 
2.3.2 Food-based dietary guidelines  
The WHO and FAO requirement for governments of the different nations is to develop 
quantitative and/or qualitative dietary guidelines that consider age and sex as well as 
national characteristics such as lifestyle, consumption habits and health risks [ÖGE, 
2005]; thus, the German nutrition society developed the guidelines for a wholesome 
diet. These rules may be used as an introduction to a healthier diet, instructions for 
times when changes in dietary behaviour are planned or as a reminder for consumers 
who are already well informed. The recommendation is currently to have 5-6 meals 
evenly distributed throughout the day, whereby the main meals should each cover 
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between 25-30 % of the daily energy intake and the snacks between the meals 10 % 
thereof [BIESALSKI AND GRIMM, 2011]. In particular the message, which is 
composed of ten points, is to enjoy a varied diet with lots of cereals and potatoes, as 
well as five servings of fruits and vegetables daily. The rules also emphasize the 
importance of having milk and milk products every day and plenty of low-energy 
beverages. The spare consumption of added lipids as well as of sugar and salt is 
recommended. The proposed behaviour modifications are to carefully prepare a tasty 
meal, take time to eat, watch your weight and keep moving [DGE, 2011].  
2.3.3 Austrian food-based dietary guidelines  
In order to fulfil the WHO/FAO requirement the Austrian nutrition society also worked 
out guidelines for cereal and potato products for the establishment of food-based dietary 
guidelines. The promotion and maintenance of good health, reduction of the prevalence 
of nutrition-related diseases, practical support to ensure the nutrient supply of the 
Austrian population are the objectives of these guidelines. Furthermore, detailed and 
practice-related measures for actions with regard to food choices, support of a seasonal 
and regional choice of foods and finally the foundation for further materials for 
disseminating the Austrian dietary recommendation are included in this paper [ÖGE, 
2005]. Further information on the details can be found in the chapter on cereals, cereals 
products, potatoes and other starchy roots. 
2.3.3.1 The DGE nutrition circle 
The nutritional circular, which is shown in Figure 7 
has been made up by the German nutrition society 
and is used and further developed by the Austrian 
nutrition society. It is a guide for wholesome food 
choices. The particularity of this model in 
comparison to other visualization forms of 
nutritional advices is that it represents the only 
pictorial presentation in which the segment size at 
the same time is a measurement for the amount of 
food. The sizes of the segments emphasize the 
proportion of the food groups to each other. The 
Figure 7 The DGE-ÖGE nutritional
circular [ÖGE, 2012b]. 
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calculations are based on the D-A-CH reference values for nutrient intake. Thus, the 
nutrient-related level of the reference values is translated to the food-based level. In the 
DGE nutritional circle is clearly shown that foods of plant origin, such as cereal 
products, preferred whole grain products, vegetables and fruits are the majority of a 
balanced diet. Ideally this diet is supplemented trough low fat milk products, meat, fish 
and high quality plant oils and fats. A sufficient supply with fluids, through low energy 
or even better energy free beverages, preferred water should accompany the food intake 
[ÖGE, 2012b]. 
 
Thus, the need-based and sufficient supply of nutrients, fibre and secondary plant 
substances can be ensured, which is a substantial contribution to the prevention of 
nutrition-related diseases. The possibility to choose from the different food groups with 
regard to the presented proportions together with physical activity gives the population 
an important component for the conservation of health [ÖGE, 2012b]. 
2.3.3.2 The Austrian Food Pyramid - Seven steps to healthiness  
The current Austrian dietary 
recommendations are oriented towards 
the standardized Austrian Food pyramid, 
which is shown in Figure 8 has been 
realized in the frame of the Austrian 
National Nutrition Action Plan (Nap.e), 
in 2010 [LEHNER, 2012]. The pyramid 
i ix food groups and
group for beverages. The further down 
one viand is found, the more it should be 
consumed [BMG-HOME, 2010]. The 
particular food groups of the pyramid are 
described in Table 8: 
Table 8 Description of the Austrian food pyramid [BMG-HOME, 2010]. 
Food groups Austrian Alimentary Pyramid 
s composed of s  one 
Group 1 
Exceptionally 
Fatty, sweet and savoury 
Rarely consume fat-rich, high-sugar and high-salt foods or energized beverages. Sweets, pastries, 
Figure 8 The Austrian food pyramid [BMG-
HOME, 2010]. 
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high-fat and/or high-sugar fa  soft drinks are nutritionally 
less recommendable and sho means one portion a day of 
st food products, snacks, savouries and
uld be consumed infrequently – which 
those energy-rich snacks at an outside estimate. Use herbs and spices but less salt (6g per day 
max.). Avoid heavily salted groceries such as corned meats, salted nuts, ready-made sauces… 
Group 2 
Daily 
an 
quantity. Higher quality vegetable oils rape seed oil and other vegetable oils 
such as walnut, soy, linseed, sesame, c  pumpkin seed, and grape seed oil as 
 
Added lipids 
1-2 tablespoons (10-20g) of vegetable oil, nuts or seeds per day. Quality matters more th
 such as olive oil or 
orn germ, sunflower,
well as nuts and seeds contain valuable fatty acids and can therefore be consumed in moderate 
daily amounts. Sparingly use spreadable fats, shortenings and frying greases such as butter, 
margarine or lard plus fat-laden milk products such as whipping cream, or sour cream. 
Group 3 
Weekly 
ven to fat-
rich saltwater fish su  water fish such as 
char.  
ay consume up to three eggs per week. 
 
 
Fish, meat, meat products and eggs 
Eat at least 1-2 portions of fish (about 150 g each) per week. Preference should be gi
ch as mackerel, salmon, tuna and herring or local cold
Consume a maximum of three portions of low-fat meat or low-fat meat products (meaning 300-
450 g) per week. rarely eat red meat (i.e. beef, pork and lamb) and meat products. 
You m
Group 4 
Daily ducts daily. Preference should be given to low-fat 
versions. One serving is: 200 heese, 180-200 g  of yoghurt 
and 50-60 g of cheese. Ideally ple yoghurt, buttermilk, 
 
Milk and milk products 
Consume three servings of milk and milk pro
ml of milk, 200 g of curd or cottage c
 choose two servings of ‘white’ (for exam
cottage cheese) and one serving of ‘yellow’ (cheese) milk products. 
Group 5 
Daily 
five servings for high sports-
active individuals a grain bread, 50-70 
g of rolls such as w meal), 65-
 
Cereals, cereal products and potatoes 
Eat four servings per day of cereals, bread, pasta, rice or potatoes (
nd children). One serving is: about 50-70 g of bread/whole 
hole grain rolls or crisp rolls, 50-60 g of muesli or cereal flakes (oat
80 g of (raw) meets 200-250 g (boiled) pasta, 50-60 g (raw) is (150-180 g) boiled rice/cereals and 
3-4 medium sized (boiled about 200-250 g) potatoes. Give preference to whole grain products! 
Group 6 
Daily 
or 
pulses and two portions fr ked vegetables, 100-200g 
of uncooked vegetables, 7 r 150-200 g of (cooked) 
 
Vegetables, pulses and fruits 
Eat five servings of vegetables, legumes and fruits daily. Three portions of vegetables and/
uits are ideal. One serving is 200-300 g of coo
5-100 g of salad/lettuce, 70-100 g of (raw) o
legumes, 125-150 g of fruits and 200 ml of fruit or vegetable juices 
 Rule of thumb: One’s clenched fist equals a serving of fruits, vegetables or pulses. Have your 
vegetables partly raw and consider seasonal and regional availability when choosing fruit and 
vegetables. 
Group 7 
Daily t 1.5 litres of liquid daily. Give preference to low-energy beverages such as water, 
mineral water, unsweetened fruit and herbal teas or diluted fruit or vegetable juices. There are no 
reasons against moderate da cups) or other caffeinated 
 
Non-alcoholic beverages 
Drink at leas
ily amounts of coffee, black tea (3-4 
beverages. 
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3 MATERIALS AND METHODS 
the HECTOR Project, which is a European 
study about eating out: habits, determinants and recommendations for European 
consumers and the European catering sector. Therefore, the essential objectives of this 
project will first be pointed out and subsequently examples of the survey methods used 
for this thesis will be provided.  
3.1 HECTOR - Eating out: Habits, Determinants, and Recommendations 
for Consumers and the European Catering Sector 
‘The HECTOR Project is supported by the European Commission Research 
Directorate_ general within Sixth Framework Programme’s Thematic Priority 5 “Food 
Quality and Safety” [HECTOR-ABOUT, 2010]. 
 
The Project started in June 2006 and has been ongoing for 42 months. Data were 
collected in several European countries and from 12 European catering-related 
enterprises. The Department for Nutritional Sciences (University of Vienna) has 
provided the Austrian data [HECTOR-ABOUT, 2010]. 
 
The main goal of the HECTOR Project is to establish a platform to foster the 
collaboration of the scientific community, 12 catering-related enterprises and consumer 
associations to find out more about the practices of catering-related enterprises and to 
estimate food types and quantities offered (food supply) as well as to increase 
knowledge about eating out patterns (food demand) [HECTOR-HOME, 2010]. 
3.1.1 What is HECTOR about? 
Eating out is no longer just for special occasions. It seems that modern life is inducing 
people to eat out more and more. The already large variety and convenient availability 
of food makes it easy for people to eat out [HECTOR-HOME, 2010].   
 
The HECTOR Project and the following goals arose out of the increasing concern about 
unwise food decisions related to chronic diseases and nutrition-related disorders and the 
 
This thesis has been conceived based on 
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lack of published data regarding what and how Europeans eat out [HECTOR-HOME, 
010]. 
(a) Getting more information about the eating-out patterns of European 
s 
ographic and lifestyle 
ECTOR-ABOUT, 2010]. 
 
iologists, economists, 
food technologists and catering specialists. [HECTOR-HOME, 2010] Strategies 
0]. 
ework 
which would theoretically allow the assessment and monitoring of the food 
• To describe European consumers’ out-of-home consumption  
2
3.1.2 Objectives of the Hector Project 
The three main objectives of the HECTOR Project are explained as follows: 
1) To extend knowledge about eating out in Europe by 
 
consumers in terms of prevalence, size and type of consumed food
and the influence anthropometric-, socio-dem
factors might have and  
(b) Determining methods used and services offered by catering-related 
enterprises, including SMEs [H
2) To encourage European consumers to make healthy eating-out choices through 
the evaluation and finding of strategies and measures [HECTOR-ABOUT, 
2010] and to develop these strategies and measures through the creation of a 
network of medical doctors, nutrition scientists, epidem
and measures will aim to enhance the quality of meals and services offered by 
catering-related enterprises, as well as to increase the acceptance of and to 
promote the demand for healthy food on the European market. This approach 
will ensure that both directions of the food chain (from the producer to the 
consumer and vice versa) are equally addressed [HECTOR-ABOUT, 201
 
3) To collect data that are relevant to out-of-home consumer spending, constantly 
gathered through the household budget surveys undertaken among nationally 
representative population samples thereby creating a methodological fram
choices made inside the home and out [HECTOR-ABOUT, 2010]. 
3.1.3 Additional Objectives of the Hector Project 
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• To compare dietary intake at home and out, where possible on a national and 
international level. 
 national and international recommendations 
• o find out more about European patterns of eating out, including foods, 
• To
eff
After the ev and the results will be translated into a 
comm
consumer he SMEs in 
the consortium will pre-test the action plan [HECTOR-ABOUT, 2010]. 
nse rate of 52.7 % [SCHÄTZER, 
• To tailor eating-out consumption to
and determine optimal patterns for eating out based on an innovative strategy 
[HECTOR-ABOUT, 2010]. 
T
nutrients and meals. 
 survey the practices of catering-related enterprises to modify sizes and the 
ect this would have on consumers [HECTOR-HOME, 2010]. 
aluation of food supply and dem
on strategic action plan to increase the quality and safety of the European 
s’ food choices when they are eating out. To prove its efficiency t
3.2 Target Population 
The random sample included the nine Austrian federal states. There was an independent 
evaluation in each province every season [SCHÄTZER, 2007]. 
 
The ‘Yellow Pages Austria’ was used to select the random samples. In all nine Austrian 
federal states selections were made from: factories for manual workers; community 
depots, vehicle undertakings, market-gardens etc., for employees; massage salons, 
beauty salons and general practitioners for the self-employed; gynaecologists and 
catholic women’s groups for housewives; official representations of university students 
and colleges for students; and the official job centre of Austria for unemployed people 
[SCHÄTZER, 2007]. 
 
2,632 contacts were selected nationwide, compiled in a contact list and called if 
necessary. Altogether 5,138 questionnaires were sent out: 1,385 in spring (May to June 
2005), 1,241 in summer (July to August 2005), 1,243 in autumn (September to October 
2005) and 1,269 in winter (January to February 2006).  A total of 2,704 valid 
questionnaires were returned, which equates to a respo
2007]. 
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3.3 Survey Methods 
3.3.1 Questionnaire design 
in 2006 were formulated in a moderately 
onsumed using 
conventional household metrics for the estimation [ELMADFA AND LEITZMANN, 
rce of significant bias [MÜLLER AND TRAUTWEIN, 
he benefits of this method are that it is comparatively stress-free for the test subject 
(e.g. alcohol) or overestimated (e.g. fruit and vegetable 
onsumption) and that the described day might not have been a typical day for the 
 to fill out the recall and samples were included. The 24-hour recall itself 
Data on the fruit and vegetable consumption of Austrian adults were evaluated by the 
Department of Nutritional Sciences, Vienna in 2000. In order to make the data 
comparable the evaluations questionnaires 
similar manner;  new questions were also added, for example on the topics of functional 
food and frozen food [SCHÄTZER, 2007]. 
3.3.2  24-hour recall 
The 24-hour recall is a retrospective survey method used to gather food consumption 
data from single individuals within the space of 24 hours either through self-reporting or 
through an interviewer. The test subject provides information about food, frequency and 
duration of meals as well as the amount of food and beverages c
2004], which can be a sou
2005].  
 
T
and there is no influence on the eating habits [ELMADFA AND LEITZMANN, 2004]. 
The short delay between consumption and documentation is also advantageous, since 
the accuracy of the information and the cooperation of the participant increases 
[MÜLLER AND TRAUTWEIN, 2005].  
 
Some issues could be the possibility that several foods and drinks happen to be left out, 
are underestimated 
c
person, which may lead to bias. It is a good method for a major collective [ELMADFA 
and LEITZMANN, 2004] and [MÜLLER AND TRAUTWEIN, 2005]. 
 
The 24-hour recalls for this thesis were sent out to Austrian adults by mail along with a 
questionnaire about fruit and vegetable consumption. Furthermore, detailed instructions 
on how
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contains fields for each meal (breakfast, midmorning snack, lunch, afternoon snack, 
dinner, late night snack) and additional fields for the place of consumption for each 
 asked to fill in the date and weekday of the 
It was necessary to revise the data that had already been stored in the database. Since 
quired, the German federal food code 2.3 (BLS), which forms 
ption and the XY components that had been used. In addition, standards for 
ation reported inaccurately by participants and meal labeling were unified. 
nd meals consumed at places than one’s own 
e, reported in protocols as  ‘restaurant/inn/coffeehouse/bar’, ‘canteen/workplace’, 
nts, which are 
an dishes. These components consist of more than one food 
eating occasion. The test subjects were also
reported day and to tick off whether it had been a typical day or not. The empty 
protocols provided questions intended to help the test subjects remember drinks and 
snacks they had forgotten [SCHÄTZER, 2007]. 
3.3.3 Control of the data 
the date the data was ac
the basis for the Access database, has been expanded to include traditional Austrian 
recipes. The purpose of controlling the data was primarily to replace the so-called XY 
components with the currently included Austrian recipes so as to allow for an evaluation 
according to food groups. 
 
Each 24-hour protocol was reviewed according to two aspects: the place of 
consum
inform
 
The place of consumption was categorized with regard to the HECTOR project into (1) 
‘at home’, which includes all foods and meals consumed at home – regardless of where 
they came from – and was reported in the protocols as ‘at home’/’home’ or similar. (2) 
‘Out of home’ was defined as all foods a
hom
‘friends/family/picnic/party’, etc. 
 
The Access database, based on the German federal food code 2.3 (BLS), originally 
contained single food items in different states of processing (e.g. apple, apple raw, apple 
without kitchen waste, apple cooked etc.) and so-called XY-compone
mostly traditionally Germ
item, which can’t be changed or separated in an evaluation. The expansion of the 
database to include traditional Austrian recipes was intended to adapt the dishes to 
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Austrian eating habits and to enable the distribution of the single food items to different 
food groups in an evaluation. 
 
The standardization of meals labels was necessary because different labels were 
previously used; the old and standardized labels are shown in Table 9: 
Table 9 Old and standardized meal labels. 
Old label Standardized label 
Breakfast Breakfast 
Coffee break snack Midmorning snack 
Lunch Lunch 
Snack Afternoon snack 
Dinner Dinner 
Snack Late night snack 
 
Finding standards for information 
orked on data entry and 
.3.4 The process of food grouping 
food groups were coded with numbers in the range of 435-505. Table 10 shows the 
inaccurately reported by 
participants was necessary 
because several individuals 
w
therefore different standards 
occurred. Inaccurate information 
refers to general information (e.g. bread, pizza, salad) was provided instead of detailed 
information (whole grain bread with butter and gouda cheese, pizza margarita, or 
tomato salad) with regard to consumed meals, dishes or foods. An example for revising 
a protocol is shown in Figure 9. 
3
The food groups were made up according to the requirements of the HECTOR project. 
The HECTOR project team was consulted whenever ambiguities arose. Some of the 19 
main food groups were further divided into 2 to 11 related subgroups. 
 
The food groups were created in the access database based on the German federal food 
code (BLS 2.3), which was expanded to include traditional Austrian recipes. The main 
•Standardization of meal labels
Protocol 
G492600 • Control of the place of consumption
Lunch
•Cheese standard, inaccurate information
•Addition of spices and salt
•X41A142 "Soup clear, from soup seasoning" 
•into Austrian recipe "vegetable soup, clear (R)"Dinner
Figure 9 Example of controlling a protocol (G492600). 
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main HECTOR food groups and the related subgroups. If no subgroups are shown, then 
there is no further distinction in the respective group. 
elated subgroups and food items. 
 
Subsequently the data was transferred to Excel as an intermediate step and finally to 
SPSS 12.0 for initial processing, e.g. variable aggregation. 
Table 10 HECTOR Main food groups and r
HECTOR MAIN FOOFGROUPS RELATED HECTOR SUBGROUPS 
Bread and rolls (FG1.1) 
Bakery products (excl. sweet and savoury) (FG1.2) 
Rice, cereals and products (excluding flour and Food Group 1 (FG1) Cereals and cereal products pasta)(FG1.3) 
Flour (FG1.4) 
Pasta (FG1.5) 
Food Group 2 (FG2) Sweet & cts  savoury cereal produ
Food Grou
Pork meat (FG3.1) 
Beef, veal and calf meat (FG3.2) 
Red meat (excl. pork and beef) (FG3.3) p 3 (FG3) Meat and ducts meat pro Offals (FG3.4) 
Poultry (FG3.5) 
Canned meat and meat products (FG3.6) 
Food Group 4 (FG4) 4 Eggs  
Milk (FG5.1) 
Food Group 5 (FG5) Milk and milk products Cheese (FG5.2) 
Milk products (excluding cheese) (FG5.3) 
Food Group 6 (FG6) Ice cream  
Food Group 7 (FG7) Vegetables (fresh and proce
Green leafy vegetables (FG7.1) 
Cabbage (FG7.2) 
Tomatoes (FG7.3) 
ssed) Carrots (FG7.4) 
Onions, garlic and leek (FG7.5) 
Other fresh vegetables (FG7.6) 
Processed vegetables (FG7.7) 
 Food Group 8 (FG8) Pulses 
y roots  Food Group 9 (FG9) Potatoes and other starch
Food Group 10 (FG10) Total added lipids 
Butter (FG10.1) 
Animal fat (butter excluded) (FG10.2) 
Margarine (FG10.3) 
Vegetable fat (margarine excluded) (FG10.4) 
Olive oil (FG10.5) 
Seed oils (olive oil excluded) (FG10.6) 
Food Group 11 (FG11) Fish and seafood Fish (fresh, frozen and processed) (FG11.1)  Seafood (FG11.2) 
Food Group 12 (FG12) Fruits (fresh and processed) 
Plums (FG12.5) 
Berries (FG12.6) 
Apricots and peaches (FG12.7) 
Cherries and sour cherries (FG12.8) 
Pears (FG12.9) 
Other fresh fruit (FG12.10) 
Processed fruits (FG12.11) 
Apples (FG12.1) 
Citrus fruits (FG12.2) 
Bananas (FG12.3) 
Grapes (FG12.4) 
Food Group 13 (FG13) Nuts  
Food Group 14 (FG14) Fruit and vegetable juices Fruit juices (FG14.1) Vegetable juices (FG14.2) 
Food Group 15 (FG15) Alcoholic beverages 
Wine (FG15.1) 
Beer (FG15.2) 
Spirits (FG15.3) 
41 
 
Food Group 16 (FG16) Non-alcoholic beverages 
Coffee  (FG16.1) 
Tea and similar infusions (FG16.2) 
Cocoa (FG16.3
Mineral wa
) 
ter (FG16.4) 
Food Group 17 (FG17) Soft drinks  
Food Group 18 (FG18) Sugar and sugar products Sugar (FG18.1) Sugar products (excl. sweets and chocolate) (FG18.2) 
Food Group 19 (FG19) Sweets/chocolate  
Miscellaneous  
 
3.3.5 Working definition: Out-of-home co
T ted fo erage 
consumption declared in the 24-hour recal other than one’s own home 
i m es, restaurants, workplace 
and canteen, fast-food-establishments and on t ut-of-home 
consum defined, all foods, meals and food items 
consum er than one’s own household regardless of where they were 
p et al., 2007
 
On the other hand, all foods, meals and food re defined as ‘at-
home’ regardless of where they were prepared, which naturally also includes foods 
delivered by food catering services or similar.  
3  each food group to the average total energy and quantity 
First, erage quantity consumed both out of home 
and at home were calculated in total as well  mass index, 
sex, and age. Subsequently the proportion ntity in 
percentage - of the diverse food groups with reagard to the total energy or quantity were 
calculated at home and out of home and for ea t. 
 
Since the data on the food group consum tion mally distributed  in energy 
or in quantity, other ways had to be found  A ratio was 
calculated by dividing the out-of-home-percen ercentage to make a 
d able at first sight. 
nsumption 
he place of consumption was also no r every occurrence of food or bev
ls. Places 
ncluded: friend’s and family member’s ho es, coffeehous
he go (either streets or cars). O
ption includes, as operationally 
ed at places oth
urchased or prepared [ORFANOS ]. 
items eaten at home we
.3.6 Contribution of
 the total average energy and total av
as for the determinants body
- in terms of energy and qua
ch determinan
p  were not nor
to show intake differences.
tage by the at-home-p
istinction that is notice
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3.3.7 Out-of-home/at-home ratio 
Ratios of 1 indicate that the s, as 
f  home. Ratios above should be interpreted as food groups 
t of ho ; 
values below 1 suggest that a certain food group is consumed less frequently out of 
ome. 
al per quantity (g). It is expressed as a 
tio as shown in Table 11: 
particular food group is consumed, in proportional term
requently out of home as at
hat are consumed more frequently out me than at home in proportional terms
h
 
The ratio itself, of course, does not provide information on the amounts of food or 
energy consumed; it is the expression of the relation between the proportional out-of-
home and at-home consumption of a certain food group, either in total or using a 
determinant (gender, BMI, age). 
3.3.8 Energy density 
Energy density is a measurement of how much energy (kcal, kJ) is provided by a 
particular macronutrient, food, food group or me
ra
Table 11 Atwater factors for macronutrients, modified according to ELMADFA AND LEITZMANN 
[2004]. 
Macronutrients Atwater-factor (kcal/g) 
Carbohydrates 4 kcal/g 
Proteins 4 kcal/g 
Lipids 9 kcal/g 
Alcohol 7 kcal/g 
 
That means that 1 gram (quantity) of pure sugar contains 4 kcal (energy), or 100 grams 
of pure sugar provide 400 kcal of energy, expressed as 400 kcal/100g energy density. 
Lipids provide more energy (9 kcal) per gram. The resulting conclusion is that fat has 
ore than double the energy density (900 kcal/100 g) of carbohydrates (400 kcal/100 
nts of the food but not the energy and thus 
lower the energy density. 
 
m
g). Foods rarely consist of pure macronutrients, though exceptions include for example 
oils (pure lipids), sugar and honey (pure carbohydrates). Most foods consist of one to all 
four energy-providing macronutrients in various proportions and components (water, 
fibre) that increase the quantitative amou
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The relevancy of energy density is based on the fact that a constant positive energy 
factor for adequate saturation is the weight and volume of the food or meal 
onsumed regardless of the energy content. The consumption of food, food groups or 
ates, lipids and proteins (and alcohol) increase the 
 or meal to various degrees, while water and fiber decrease the 
sideration; thus, low-energy beverages, fruits and 
te significant percentages of the nutrition circle. 
 
Energy density was calculated for all food groups by gender, body mass index and age 
for both out-of-home and at-home consum ore, a ratio was calculated by 
dividing the out-of-home energy density by e energy density. Values of 1 
ean the same energy density out-of-home as at-home. Values below 1 indicate that the 
did not provide adequate information on foods consumed on 
ation on breakfast reported) and also unrealistic 
specifications of energy intake. 
balance leads to excess weight and obesity. In order to avoid a positive energy balance, 
one’s diet should ensure adequate saturation that corresponds to relatively low energy 
intake [BELL AND ROLLS, 2001]. 
 
A key 
c
meals with a relatively low energy density could therefore be useful in the attempt to 
avoid long-term positive energy balances in the diet [BELL AND ROLLS, 2001]. 
 
As mentioned above, carbohydr
energy density of a food
energy density. Therefore foods (and food groups) that consist of water and high 
amounts should be given preference in the daily diet [WORM, 2002]. Food-based 
dietary guidelines take that into con
vegetables as well as whole grain cereals form the base of the food pyramid or 
constitu
ption. Furtherm
 the at-hom
m
energy density at home was higher; values above 1 suggest that the out-of-home energy 
density was higher on the day of the 24-hour recall. 
3.3.9 Exclusion criteria 
Of the 2,704 valid questionnaires that were returned, in total 2,351 were used for the 
statistical evaluation in this thesis. 
 
The primary reason for excluding protocols was missing information or misreporting. 
This affects protocols that 
the specific day (e.g. only inform
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A major point for excluding data in dietary assessment is misreporting of the energy 
intake. A daily energy intake below 400 kcal and above 3,500 kcal was considered an 
unrealistic specification of the total energy intake on the day of the 24-hour recall in this 
tudy; these limits were used as misreporting cut-off points for women. For men the cut 
uated in this thesis. 
s
off points were below 800 kcal and above 4000 kcal [WILLET, 1998]. That means 
participants who reported a higher or lower energy intake on the day of the 24-h recall 
were excluded due to misreporting. 
3.3.10 Statistical Analysis 
The statistical analysis of the 2,351 valid protocols was conducted using the statistical 
program SPSS 15.0. The characterization of the study population was performed 
through descriptive statistics, using primary cross tabs, frequency counts and chi-square 
tests. Furthermore, most of the statistical analyses were performed separately for both 
men and women, as well as for body mass index and age. 
 
All HECTOR main food groups as described in Table 10 were included in the analysis. 
The subgroups are not eval
3.3.11 Significance and correlation level 
The expected likelihood of error is α = 0,05 (5%), therefore a α ≥ 0,05 was not 
significant. The significance levels are shown in Table 12: 
Table 12 Significance levels [ZÖFEL, 2003]. 
Significance level Classification Short 
α ≤ 0,05 Significant * 
α ≤ 0,01 Highly significant ** 
α ≤ 0,001 Most significant *** 
 
The intake of neither energy nor quantity was normally distributed in terms of food 
roups. Therefore, the significance of differences between the out-of-home and at home 
on parametric analyses due to the fact that the data was 
g
consumption of specific food groups was determined using the out-of-home/at-home 
ratios. The significance of differences between gender, BMI groups and age groups in 
the average intake of energy or quantity from various food groups both at home and out 
of home were calculated using n
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not normally distributed. The average differences with regard to energy and quantitative 
tionships is the correlation coefficient |r|, which 
and is expressed as -1 ≤ r ≤ 1 [ZÖFEL, 2003]. The 
intake of food groups (at home and out of home) in terms of gender were verified with 
the Mann-Whitney-U test, while differences in BMI and age groups were verified with 
the Kruskal-Wallis test.  
 
The correlation describes relationships of the type “the higher one variable, the higher 
the other” and “the higher one variable, the lower the other”. The measured value that 
describes the strength of these rela
ranges between -1 and 1, 
classification of r-values is shown in Table 13: 
Table 13 Correlation levels [ZÖFEL, 2003]. 
Correlation 
coefficient 
Classification 
|r| ≤ 0.2 Very weak correlation 
0.2 < |r| ≤ 0.5 Weak correlation 
0.5 < |r| ≤ 0.7 Moderate correlation 
0.7 < |r| ≤ 0.9 Strong correlation 
0.9 < |r| ≤ 1 Very strong correlation 
 
e ages of 18 and 65. The 
2,704 valid questionnaires constitutes the 353 
individuals who reported no informatio t the place of consumption, which of 
c s one of th ators for  study; an additional four individuals made 
n ion of the  in iduals did not report information on their 
weight and height; thus they were not included in all BMI-relevant analyses.  
3.4 Characterisation of the study population 
The pool consists of 2,347 Austrian adults between th
discrepancy with the initial pool of 
n abou
ourse wa e key indic  my
o indicat ir gender and 33 div
 
3.4.1 Distribution of gender 
The study population consists of 2,351 individuals. Approximately 63% (n=1,471) of 
the participants are women and about 37% (n=876) are men. 4 (0.2 %) individuals did 
not report their gender. 
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Figure 10 Gender distribution of study population (n=2,351) 
 
63%
37%
female
male
Although a quota-based selection process was used to find the sample population, the 
distribution of gender is not
distribution of Austrian adults (20-64 years) is approximately 50 % women and 50 % 
men in b data of th onducted (2005/06) and the most recent 
data ( ISTIK A . 
 
A po tion for ender distribution is that they may result 
from the greater willingness of fe ls to participate in a survey or a general 
wider interest in the female population regarding nutritional topics than in the male 
mogorov-
irnov Test: p = 0.000; Z for the total population = 2.91).  
 representative of the Austrian population. The gender 
oth the e year the study was c
2011) [STAT USTRIA, 2012b]
ssible explana  the bias in the g
male individua
population. 
3.4.2 Distribution of age 
The study population consists of Austrian adults. Their ages range between 18 and 64. 
Figure 11 shows the distribution of the population in terms of gender and age (total 
average = 38.67 years old, standard deviation = 11.06). The labels indicate frequencies. 
The graphs on both sides illustrate the theoretical normal distributions (in the actual 
sample age is not normally distributed within the two gender categories - Kol
Sm
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een 18 and 24: According to the D-A-CH reference values 
About 70 % of the total population as well as of both genders are in the second age 
group (age 25 to under 51 years), which is also the group with the widest range (26 
years). The distribution among all age groups and between genders is similar. About 14 
% of all individuals are found in the youngest group (under 19 to under 25 years); 12 % 
of the male and 15 % of the female participants are included in this age group. 16 % of 
Figure 11 Sample distribution in terms of age and gender (n=2,347). 
 
According to the D-A-CH reference values for nutrient intake, age is categorized into 
three groups
1. Individuals who are betw
for nutrient intake, only individuals between 19 and 24 are included in the first 
category, but since there was only one 18-year old person the individual was 
grouped together with the others. 
2. Individuals between 25 and 50 and 
3. Individuals between 51 and 64 [DGE, 2008]. 
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the total population is in the group of people between 51 and 64 approximately, 18 % of 
the male and 15 % of the female participants. Results are shown in Table 14: 
Table 14 Gender specific age distribution of Austrian adults according to the D-A-CH age groups 
(n=2,347). 
Age groups according to D-A-CH 
Total 
<19 - <25 years 25 - <51 years 51 - 64 years 
G
en
de
r Male 
Number 106 609 161 876 
% 12.1 % 69.5 % 18.4 % 100 % 
Female 
Number 216 1033 222 1,471 
% 14.7 % 70.2 % 15.1 % 100 % 
Total 
Number 322 1,642 383 2,347 
% 13.7 % 70.0 % 16.3 % 100 % 
 
Similar distributions were found in 2006 for the overall Austrian population, with 20 % 
in the younger group, 61 % in the middle-age group and 19 % in the elderly group 
[STATISTIK AUSTRIA, 2012b]. The age grouping was slightly different (five-year 
intervals, i.e. 25-30, 30-35 etc.) and so the compatibility is not given for 100 %.  
3.4.3 Distribution of body mass index (BMI) 
nthropometric factors include measurements of the human body and the ascertaining 
rs squared (kg/m²). The BMI correlates to body fat content, which makes 
 to a good indicator of being overweight and obese [ELMADFA AND LEITZMANN, 
 2000: underweight is defined as BMI <18.5, 
-24.9, overweight (pre-obesity) is in the range of 
cation of obesity, i.e. obesity I in the 
nge of 30-34.9, obesity II 35-39.9 and obesity III ≥40, is not included in this thesis 
A
of measurement ratios. The BMI is the ratio of bodyweight in kilogram and the body 
height in mete
it
2004]. 
 
The classifications of Under- and Overweight were determined using the 
recommendations made by WHO in
normal weight is in the range from 18.5
25-29.9 and obesity is >30kg/m². Further classifi
ra
[WHO, 2000]. 
 
Health insurance companies in the United States of America and Europe concluded that 
a BMI slightly exceeding the norm in terms of body weight increases life expectancy. 
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Table 15 shows the ideal BMI with regard to the highest life expectancy, taking into 
consideration age and gender [ÖGE, 2012c]. 
Table 15 Preferable BMI with regard to age groups and gender [ÖGE, 2012c]. 
Age Group 
 
Preferable BMI 
 
Age Women Men 
19-2 19.5  4 21.4
25-34 23.2 21.6 
35- 23.4 44 22.9 
45-54 25.2 25.8 
 
In Austria more adult men are overweight than w onversel wom  
 
ls did not report anthropometric data 
in both the overweight and obesity categories (overweight 38% men, 18% 
omen; and obesity 13 % men and 6 % women). The data for underweight constitutes 
latively high (34 % of the overall study population). 
omen. C y, more en were
in the underweight category than men. Obesity (BMI>30) was to an equal extent found 
in both genders [ELMADFA et al., 2003]. Almost half (42 %) of the overall population 
in the group of adults (18-65 years) is overweight; 11 % of those individuals are obese 
[ELMADFA et al., 2009a]. 
Of the study population (n=2,351) 33 individua
(body height and weight) and were therefore excluded from BMI-based analyses. Of the 
remaining 2,318 individuals about 63 % had normal body weight, but the percentage of 
women was higher (approximately 72 %) than men (49 %). About 26% of the total 
study population is overweight and another 8 % is obese. The percentage of men was 
higher 
w
3% of the total study population, but these results show trends at best since there are 
only three male individuals in this category. All abovementioned data is shown in 
Figure 12. Although the exact distribution of the Austrian nutritional reports could not 
be found, the overall interpretation is similar, that is to say more men are overweight 
and obese than women in this age group. The percentage of overweight and obese 
individuals is re
50 
 
 
Figure 12 Distribution of BMI with regard to gender and total population (n=2,318) in percent. 
 
The assessment of the BMI with consideration given to gender using a Pearson Chi 
Square test (gender as nomi
4.6
71.6
70
80
18.3
0.3
48.6
38.4
3.0
25.9
8.2
50
nderweight Nor ight Overweight ity
In
 p
er
ce
nt
 (%
BMI Groups (WHO)
62.9
60
nal and BMI as ordinal variable) led to the observation of a 
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Figure 13 Distribution of BMI with regard to age groups (n=2,318) in percent. 
 
most significant (p
expected values of a uniform distribution in all BMI groups and for both genders. There 
were fewer normal weighted individuals in the Austrian adult men group than expected, 
but more overweight and obese individuals (p≤0.001). There were more individuals in 
the women group than expected who fit into the underweight and normal weight 
categories and fewer in overweight and obesity (p≤0.001). 
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Figure 13 shows that in the study population normal weight is more common in the 
younger age group, whereas the BMI also rises with increasing age. This increasing 
prevalence for overweight and obesity over a lifetime was also observed in the 2003 and 
2008 Austrian nutritional reports; according to this literature the peak of this trend is 
reached around the age of 65 before again tending toward a lower BMI [ELMADFA et 
al., 2003] and [ELMADFA et al., 2009a]. 
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4 RESULTS AND DISCUSSION 
4.1 Results for energy intake and place of consumption 
4.1.1 Total energy intake, place of consumption and gender 
The total average energy intake of the study population was 1770 ± 625 (M±SD) kcal 
per day. Female individuals had an average total energy intake of 1666 ± 572 kcal per 
day, whereas the total average energy intake for men was 1944 ± 670 kcal. At least a 
part of the difference of approximately 15 % between the energy intake for men and 
women occurs naturally because men have a 10 % higher basal metabolic rate than 
women due to their higher content of muscles and a lower content of fat [ELMADFA, 
2004 and DGE, 2012]. Additionally, the fraction of the study population that is 
overweight or obese is higher in men than in women, which could be a result of a higher 
energy intake on the part of the male individuals in the study population. 
Figure 14 Total energy intake (kcal) of Austrian adults by gender (n= 2,347). 
 
As shown in Figure 14, outliers were observed within both sexes, although the data has 
been adjusted by excluding extreme values (over- and underreporting of energy intake). 
Considering that one single day per person was reported in the 24h recall, it is also 
possible that people had more or less food and thus energy intake than usual. 
Furthermore there was no interviewer, so the information for participating individuals 
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on how to report their food intake was limited to the basic instructions. On the one hand 
e other hand it could lead to bias in energy 
 
ther than 
 
Figure 15 Total average energy intake [kcal/d] at home and out-of-home  (n=2,347). 
 
As shown in Figure 16, men gain 36 % of their average daily total energy intake from 
out-of-home consumption, which is about 8 % more than women (28 %). The finding 
that men report higher percentages of their average total daily energy intake out of 
home than women was also found in the EPIC study [ORFANOS et al., 2007]. 
this method prevents interviewer bias; on th
intake because of foods that have possibly been forgotten. 
Approximately one third of the 1,770 ± 625 kcal/d was consumed at places o
home, as illustrated in Figure 15. 
554
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Figure 16 Total average energy intake in % at home and out-of-home of adult Austrians by place of 
consumption and gender (n=2,347). 
 
Approximately 7 % (168 out of 2,351 individuals) of the study population reported that 
they exclusively ate out of home, which means they had no food at home. About 34 % 
28%
72%
36%
64%
31%
69%
00%
10%
20%
30%
40%
50%
60%
70%
80%
Out-of-Home Home
%
 to
ta
l e
n
er
gy
 in
ta
k
e/
d
ay
Place of consumption
female
male
total
54 
 
(791 individuals, n=2,351) did not eat out of home at all, which is represented by the 
column ‘total’ in Figure 17. The remaining 1,392 individuals (59 %) consumed foods 
both at home and outside their own household. The percentages of men and women are 
lso shown in this context in Figure 17. Approximately 37 % of the female individuals 
 same. About 5.5 % of the female individuals ate 
exclusively out of home; almost twice as many (10 %) of the men did so. 
 
of-home. In the group of people who did not consume any foods out of home, a strong 
correlation can be observed (r=0,71) between the BMI and the number of individuals in 
percent who ate exclusively at home. In the group that consumed nothing at home, a 
very strong correlation (r=0,91) was found between the BMI and the number of persons 
who exclusively ate out-of-home. This means the higher the BMI, the higher the 
percentage of individuals who exclusively eat at home or out of home. 
a
ate exclusively at home and had no energy intake at other places, while only about 27 % 
of the male participants did the
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Figure 17 Exclusive out-of-home/home consumption in %, by gender (n=2,347). 
4.1.2 Total energy intake, place of consumption and BMI 
Figure 18 illustrates the distribution of the BMI groups (according to the WHO 
classification) and the percentage of individuals who eat exclusively at home and out-
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Figure 18 Exclusive out-of-home/home consumption in %, by BMI (WHO) (n=2,319). 
 
4.2 Results - Food-Groups 
4.2.1 Food Group choices of Austrian adults - Quantity 
Table 16 shows the average daily intake among both male and female Austrian adults 
(n=2,318) by food group and place of consumption (at home and out-of-home as 
operationally defined) in grams (average ± standard deviation, M±SD). P for trend 
 female participants 
f home and 30 g 
at home), in both (at home and out of home) these differences between genders were 
most significant (p<0.001). As shown above Figure 14 Total energy intake (kcal) of 
Austrian adults by gender (n= 2,347)., the distribution of total out-of-home energy 
intake was about one-third; the rest was consumed at home. These results could also be 
shown in grams: with an average consume of 2,710 g (100 %), 1,714 g (63 %) were 
consumed at home and 996 g (37 %) out of home. 
 
22.86
34.41 33.00 33.16
4.29
7.20 6.83 8.95
R² = 0.50294
R² = 0.83653
0
5
10
15
20
25
30
35
40
0 1 2 3 4
%
 o
f s
tu
dy
 p
op
ul
at
io
n 
BMI (WHO) 1 = Underweight, 2 = Normal weight, 3 = Over weight, 4 = 
Obesity
No out-of-home consumption
no home consumption
indicates the significance of differences in intake between male and
(significant difference when p≤0.05 as shown in Table 12). 
  
In quantitative terms (g) more food was generally consumed at home in most food 
groups and both genders. An exception was observed in the fact that men consume 
quantitatively more soft drinks (such as lemonade) out of home than at home and most 
significantly more than female participants (p<0.001). At approximately 200g (90g out 
of home and 110 g at home), the overall consumption of alcoholic beverages (also 
referred to as ‘alcohol’) is about four times higher in male participants than in female 
participants, who had an overall consumption of about 50 g (20 g out o
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Table 16 Daily food intake in g (at home and out-of-home) of male and female participants (n=2,318). 
Food Group Place of consumption 
Female Male 
P for trend Total mean (g) Mean (g) ±SD 
Mean 
(g) ±SD 
Fruits (g) Out of home 78.84 ±141.98 87.53 ±166.78 0.819 83.19 At  home 146.89 ±196.01 87.24 ±160.83 <0.001*** 117.07 
Vegetables (g) Out of home 44.75 ±92.59 54.23 ±127.57 <0.001*** 49.49 At  home 140.94 ±214.15 100.56 ±103.47 <0.001*** 120.75 
Fruit & vegetable juices 
(g) 
Out of home 34.22 ±152.88 45.21 ±161.37 0.162 39.72 
At  home 84.39 ±205.36 80.03 ±210.69 <0.001*** 82.21 
Pulses (g) Out of home 2.06 ±11.93 3.07 ±14.55 0.039* 2.57 At  home 8.90 ±29.51 6.39 ±24.41 0.018* 7.65 
Cereals (g) Out of home 50.27 ±82.96 79.62 ±109.90 <0.001*** 64.95 At  home 154.56 ±127.47 166.87 ±141.58 0.158 160.72 
Potatoes (g) Out of home 10.21 ±39.09 17.85 ±56.17 <0.001*** 14.03 At  home 38.26 ±74.87 35.83 ±75.72 0.092 37.05 
Nuts (g) Out of home 0.96 ±6.95 0.32 ±2.42 0.03* 0.64 At  home 2.97 ±15.34 1.69 ±12.76 <0.001*** 2.33 
Total added lipids (g) Out of home 6.81 ±12.01 9.81 ±15.28 <0.001*** 8.31 At  home 23.68 ±19.36 21.85 ±19.95 0.005** 22.77 
Meat (g) Out of home 25.93 ±56.37 65.78 ±93.90 <0.001*** 45.86 At  home 65.05 ±81.12 106.31 ±108.70 <0.001*** 85.68 
Fish (g) Out of home 3.46 ±23.62 3.94 ±25.65 0.915 3.70 At  home 9.73 ±41.78 8.12 ±40.08 0.092 8.93 
Eggs (g) Out of home 3.95 ±14.45 4.63 ±15.17 0.023* 4.29 At  home 11.66 ±22.24 10.63 ±23.70 0.0083** 11.15 
Milk (g) Out of home 53.99 ±122.19 51.83 ±114.60 0.876 52.91 At  home 136.03 ±163.09 109.07 ±146.24 <0.001*** 122.55 
Ice cream (g) Out of home 2.77 ±28.16 1.58 ±15.64 0.129 2.18 At  home 2.66 ±22.33 2.77 ±28.16 0.395 2.72 
Sugar (g) Out of home 5.99 ±18.70 5.87 ±16.85 0.308 5.93 At  home 16.71 ±26.81 16.06 ±30.44 <0.001*** 16.39 
Chocolate (g) Out of home 5.15 ±23.84 2.83 ±18.65 <0.001*** 3.99 At  home 6.94 ±19.15 5.89 ±22.86 0.001*** 6.42 
Sweet cereals (g) Out of home 5.96 ±22.81 3.75 ±20.45 <0.001*** 4.86 At  home 9.86 ±30.21 7.10 ±26.19 0.001*** 8.48 
Non-alcoholic (g) Out of home 484.01 ±689.55 520.71 ±695.08 0.021* 502.36 At  home 896.37 ±773.84 650.75 ±662.95 <0.001*** 773.56 
Soft drinks (g) Out of home 21.91 ±100.42 66.74 ±226.80 <0.001*** 44.33 At  home 33.05 ±131.90 49.41 ±190.50 0.106 41.23 
Alcohol (g) Out of home 17.92 ±88.73 94.37 ±333.48 <0.001*** 56.15 At  home 27.96 ±97.69 113.67 ±299.87 <0.001*** 70.82 
Misc (g). Out of home 5.45 ±19.96 7.38 ±20.97 <0.001*** 6.42 At  home 17.26 ±31.37 13.01 ±23.63 <0.001*** 15.14 
Total (g) Out of home 864.61 1127.05 <0.001*** 995.83 
Total (g) At home 1833.87 1593.25 <0.001*** 1713.56 
Total (g) Total 2698.48 2720.30  2709.39 
 
Table 17 shows the average daily intakes (in g) of Austrian adults (n=2,248) in BMI 
groups (classified according to the recommendations of the WHO) by food group and 
place of consumption (at home and out of home) as well as the total average amounts 
per BMI- and food group. P for trend indicates the significance of differences in 
quantitative intake between BMI groups (significant difference when p≤0.05 as shown 
in Table 12). 
 
In most of the food groups differences in average intake are observed between the 
west BMI group (<18.5) and the highest (>30). In general, the distribution shows that lo
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those individuals with higher BMIs (overweight or obese individuals) had higher 
quant akes tha nts low MI rm eig d  
indvid s expected. ula e at w igher 
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of these beverages than underweight individua  g) e f our re
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r indvidu -of-home bese i dividua  consumed si  times m 6 g) 
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 (about h as m ch) m and eat p oduc ese 
participan  repor d that  average they had tw uch 
e food grou ted with h her amounts mono acchar des (such ugar 
s; chocola  swe ts and ocola e; ice c eam; sw eals 
par  to o  par ipant . The dif  of 
among roups with rd to  sugar  groups most 
significant (p<0.001) at home fo gar’, a colate’  e for 
‘chocolate’ and ‘sweet cereals’. These significance levels indicate that underweight 
individuals consumed more of the high sugar products than obese individuals. This may 
be a result of underreporting in the obese and overweight group in an attempt to meet 
what generally is understood to be ‘proper amounts’ of these food groups. 
Table 17 Daily food intake in g (at home and out-of-home) by BMI groups (n=2,248). 
Food Group Place of consumption 
BMI (WHO) 
P for trend 
Mean total 
(g) <18.5 
(g) 
18.5-24.9 
(g) 
25-29.9 
(g) >30 (g) 
Fruits (g) 
Out of home 57.96 83.34 75.58 103.35 0.22 80.06
At home 123.17 128.47 123.62 105.17 0.16 120.11
Total 181.13 211.81 199.2 208.52  200.17
Vegetables (g) 
Out of home 53.34 50.82 40.54 51.76 0.354 49.12
At home 127.91 124.8 122.51 108.27 0.484 120.87
Total 181.25 175.62 163.05 160.03  169.99
Fruit & vegetable juices Out of home 97.39 38.05 29.58 36.08 0.201 50.28
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Food Group Place of consumption 
BMI (WHO) 
P for trend 
Mean total 
(g) <18.5 
(g) 
18.5-24.9 
(g) 
25-29.9 
(g) >30 (g) 
(g) At home 109.4 83.66 80.7 67.98 0.755 85.44 
Total 206.79 121.71 110.28 104.06  135.71 
Pulses (g) 
Out of home 3.29 2.2 2.81 3.19 0.312 2.87 
At home 7.06 7.95 7.57 9.91 0.766 8.12 
Total 10.35 10.15 10.38 13.1  11.00 
Cereals (g) 
Out of home 44.24 61.99 59.26 70.21 0.339 58.93 
At home 160.8 161.28 158.83 138.42 0.426 154.83 
Total 205.04 223.27 218.09 208.63  213.76 
Potatoes (g) 
Out of home 15.94 12.52 10.91 21.81 0.066 15.30 
At home 22.26 37.8 36.37 45.94 0.726 35.59 
Total 38.2 50.32 47.28 67.75  50.89 
Nuts (g) 
Out of home 0.37 1 0.28 0.22 0.002** 0.47 
At home 4.6 3.04 1.24 1.38 0.026** 2.57 
Total 4.97 4.04 1.52 1.6  3.03 
Total added lipids (g) 
Out of home 7.33 8.01 7.49 9.21 0.26 8.01 
At home 21.94 23.54 22.43 21.81 0.463 22.43 
Total 29.27 31.55 29.92 31.02  30.44 
Meat (g) 
Out of home 34.41 36.55 45.86 62.24 <0.001*** 44.77 
At home 47 70.92 92.7 97 <0.001*** 76.91 
Total 81.41 107.47 138.56 159.24  121.67 
Fish (g) 
Out of home 0.76 4.52 2.3 2.69 0.07 2.57 
At home 4.84 10.23 6.81 8.97 0.322 7.71 
Total 5.6 14.75 9.11 11.66  10.28 
Eggs (g) 
Out of home 2.29 2.85 2.86 3.9 0.513 2.10 
At home 12.26 11.49 11.32 9.62 0.347 11.17 
Total 14.55 14.34 14.18 10.01  13.27 
Milk (g) 
Out of home 36.93 58.27 42.31 36.27 0.091 43.45 
At home 115.23 129.56 121.8 116.46 0.518 120.76 
Total 152.16 187.83 164.11 152.73  164.21 
Ice cream (g) 
Out of home 1 2.97 0.54 3.29 0.153 1.95 
At home 5.71 2.85 2.89 0.39 0.197 2.96 
Total 6.71 5.82 3.43 3.68  4.91 
Sugar (g) 
Out of home 13.4 6.27 4.75 4.95 0.177 7.34 
At home 19.24 17.03 16.28 11.44 0.001*** 16.00 
Total 32.64 23.3 21.03 16.39  23.34 
Chocolate (g) 
Out of home 6.7 5.04 2.91 2.29 <0.001*** 4.24 
At home 7.64 7.17 5.26 4.87 0.001*** 6.24 
Total 14.34 12.21 8.17 7.16  10.47 
Sweet cereals (g) 
Out of home 13.2 5.41 3.69 3.9 <0.001*** 6.55 
At home 5.29 9.39 9.12 5.11 0.06 7.23 
Total 18.49 14.8 12.81 9.01  13.78 
Non-alcoholic (g) 
Out of home 600.31 495.57 468.28 571.33 0.246 540.00 
At home 722.49 824.18 787.97 724.35 0.184 971.65 
Total 1322.80 1319.75 1256.25 1295.68  1511.65 
Soft drinks (g) 
Out of home 12.86 34.88 40.63 76.47 0.282 41.21 
At home 56.43 36.23 36.26 60.74 0.356 47.42 
Total 69.29 71.11 76.89 137.21  88.63 
Alcohol (g) 
Out of home 25.59 42.61 57.99 53.98 0.935 45.04 
At home 38.73 49.28 79.71 95.74 0.456 65.87 
Total 64.32 91.89 137.7 149.72  110.91 
Misc (g). 
Out of home 6.31 6.26 5.83 6.66 0.361 6.27 
At home 13.76 17.12 13.61 12.54 0.346 14.26 
Total 20.07 23.38 19.44 19.2  20.52 
Total (g) Out of home 1043.59 967.77 912.86 1129.52 0.298 1019.56 
Total (g) At-home 1615.79 1747.35 1728.54 1636.88 0.684 1889.04 
Total (g) Total 2659.38 2715.12 2641.40 2766.40 --- 2908.60 
 
Table 18 shows the average daily intake (i f A n s 8) b age 
groups (classified according to the D-A-CH re e v  f t t intake),  
group and place of consum  ho nd o  hom s   total ave
amounts per age group and  . P 
n g) o ustria  adult  (n=2,31 y 
ferenc alues or nu rien food 
ption (at me a ut of e), a well as the rage 
food group for trend indicates the significance of 
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differences in energy intake between mal ale participants (significant 
difference when p≤0.05 as sh n T  12). 
 
In general the participants in the group of 5 yea  in ed in 
absolute numbers less amounts of food out of  an r Exceptio
this were found in the “ res
individuals consumed with 83.06 g the second highest amount out of home at 83.06g 
and the highest amount at ho all a groups 163.9 (p< ifference
intake between BMI groups), and the alcoholic beverage (‘alcohol’) group, in which 
those between 51 and 64 had the highest overall out-of-home nsump
(p<0.0  differences in  am  BMI groups). The younger participants as 
well as the middle aged ones alternately ate higher amounts f-home when 
compared to each other.  
 
In 20 FANOS et al. found that in Eu you  sumed higher 
amounts out of home than lts FANO 2007
Table 18 Daily food intake in e an t-of-ho by ag oups acc g to the D-A
referen  for nutrient in art ts (n= ). 
e and fem
own i able
1-64- r-old dividuals consum
 home d mo e at home. ns to 
fruits” (f h and processed) food group, in which elderly 
me of ge  at 7g 0.001 for d s in 
 and home co tion 
01 for  intake ong
out-o
07 OR rope nger people con
 older adu [OR S, ]. 
 g (at
take
 hom d ou me) e gr ordin -CH 
ce values  of the p icipan 2,318
Food Group Place of consumption Age CH) s (D-A- in year P for trend Mean total (g) 
18-<25 25-<51 51-64 
Fruits (g) 
Out of home 60 86.13 83.06 0.076 76.40
At home 67.98 126.48 163.97 <0.001*** 119.48
Total 127.98 212.61 247.03  195.87
Vegetables (g) 
Out of home 53.61 49.49 38.52 0.002** 47.21
At home 91.75 130.25 135.45 <0.001*** 119.15
Total 145.36 179.74 173.97  166.36
Fruit & vegetable juices (g) 
Out of home 79.34 34.96 18.15 0.047* 44.15
At home 92.99 84.46 66.66 0.909 81.37
Total 172.33 119.42 84.81  125.52
Pulses (g) 
Out of home 2.98 2.47 1.83 0.347 2.43
At home 6.67 7.98 8.93 0.365 7.86
Total 9.65 10.45 10.76  10.29
Cereals (g) 
Out of home 75.25 59.91 54.89 <0.001*** 63.35
At home 138.52 161.17 167.73 <0.001*** 155.81
Total 213.77 221.08 222.62  219.16
Potatoes (g) 
Out of home 16.74 12.2 13.63 0.322 14.19
At home 32.27 35.85 48 0.004** 38.71
Total 49.01 48.05 61.63  52.90
Nuts (g) 
Out of home 0.98 0.71 0.55 0.677 0.75
At home 1.22 2.95 1.6 0.089 1.92
Total 2.2 3.66 2.15  2.67
Total added lipids (g) 
Out of home 8.62 8.02 6.93 0.014* 7.86
At home 17.89 23.33 25.9 <0.001*** 22.37
Total 26.51 31.35 32.83  30.23
Meat (g) 
Out of home 48.1 40.38 36.39 0.001*** 41.62
At home 72.43 76.79 86.82 0.016* 78.68
Total 120.53 117.17 123.21  120.30
Fish (g) Out of home 3.67 3.99 2.07 0.565 3.24At home 7.05 8.97 11.54 0.061 9.19
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Food Group Place of consumption Age (D-A-CH) in years P for trend Mean total (g) 
18-<25 25-<51 51-64 
Total 10.72 12.96 13.61  12.43 
Eggs (g) 
Out of home 4.49 4.37 3.27 0.088 4.04 
At home 9 11.61 11.73 0.187 10.78 
Total 13.49 15.98 15  14.82 
Milk (g) 
Out of home 63.94 55.16 35.53 <0.001*** 51.54 
At home 125.1 125.82 127.08 0.197 126.00 
Total 189.04 180.98 162.61  177.54 
Ice cream (g) 
Out of home 0.23 3.02 0.81 0.009** 1.35 
At home 2.48 2.89 2.08 0.474 2.48 
Total 2.71 5.91 2.89  3.84 
Sugar (g) 
Out of home 9.1 5.65 4.52 0.1 6.42 
At home 15.47 16.62 16.59 0.037* 16.23 
Total 24.57 22.27 21.11  22.65 
Chocolate (g) 
Out of home 7.96 4.16 1.73 <0.001*** 4.62 
At home 7.73 6.75 4.68 0.002** 6.39 
Total 15.69 10.91 6.41  11.00 
Sweet cereals (g) 
Out of home 5.2 5.36 4.1 0.114 4.89 
At home 6.5 9.62 7.4 0.054 7.84 
Total 11.7 14.98 11.5  12.73 
Non-alcoholic (g) 
Out of home 457.15 524.73 417.72 0.001*** 466.53 
At home 533.31 827.14 927.08 <0.001*** 762.51 
Total 990.46 1351.86 1344.80  1229.04 
Soft drinks (g) 
Out of home 65.09 36.91 23.75 <0.001*** 41.92 
At home 73.9 37.2 18.27 <0.001*** 43.12 
Total 138.99 74.11 42.02  85.04 
Alcohol (g) 
Out of home 37.46 45.74 56.92 0.825 46.71 
At home 25.2 58.6 94.82 <0.001*** 59.54 
Total 62.66 104.34 151.74  106.25 
Misc (g). 
Out of home 7.15 6.08 5.73 <0.001*** 6.32 
At home 13.2 15.83 17.07 0.001*** 15.37 
Total 20.35 21.91 22.8  21.69 
Total (g) 
Out of home 1007.06 989.44 810.10 <0.001*** 935.53 
At home 1340.66 1770.31 1943.40 <0.001*** 1684.79 
Total 2347.72 2759.74 2753.50 --- 2620.32 
 
4.2.2 Food group choices of Austrian adults – energy 
Table e average daily e nta  b al ustrian a
(n=2,318) b pti t h
operationally defined) in kcal (average ± standard deviation, M±SD). P for trend 
indicate gnificance of differences in gy ke male and fem
particip ificant differenc ≤0  s  in
 
In general and absolute numbers the participa on ounts of energ
home than out of home in most rou nd  reg oth genders. 
exception is en consum mor m soft dri
(such as lemonade) out of hom t home and significantly m re than female 
participants (p<0.001) consumed outside of  o u lready obse
in the quantitative intake averages, alcohol consumption was also higher in men than
19 shows th nergy i ke of oth m e and female A dults 
y food group and place of consum on (a ome and out of home as 
s the si ener  inta between ale 
ants (sign e when p .05 as hown  Table 12). 
nts c sumed higher am y at 
food g ps a with ard to b An 
 again seen in the fact that m ed e energy fro nks 
e than a o
 their wn ho sehold. As a rved 
 in 
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women in terms of energy; the difference in twee
food group is very significant (p<0.001).  
 
The difference between the average energy intake of  pa t of home
kcal; at h 250 kcal) and fema ci (o ho al; at home 1200 
kcal)  ignificant in te ut- ome nsum 0.001) but 
significant with regard to the genders’ energy intakes at home (p=0.213), which leads to 
the assumption that men consume higher amo e than wome
conclusion that was also reached in ratu BM W,
Table 19 Daily energy (kcal) intake oup ( ome and out- of male and fem
partici . 
energy intake be n the genders in this 
 male rticipants (ou  700 
ome 1 le parti pants ut of me 470 kc
is most s rms of o of-h  co ption (p< not 
unts of energy out of hom n, a 
 the lite re [ LFU  2010]. 
by food gr at h of-home) ale 
pants (n=2,318)
Food Group Place of consumption 
Female Male P for 
trend 
Total mean 
(kcal) 
Mean (kcal) ±SD Me ) an (kcal ±SD 
Fruits (kcal) Out of home 49.69 ±88.55 56.60 ±107.02 0.839 53.14At home 94.42 ±126.44 58.03 ±103.46 <0.001*** 76.23
Vegetables (kcal) Out of home 9.80 ±20.92 11.55 ±21.82 <0.001*** 10.67At home 29.63 ±52.50 21.13 ±28.16 <0.001*** 25.38
Fruit & vegetable 
juices (kcal) 
Out of home 17.59 ±76.38 23.48 ±83.38 <0.001*** 20.53
At home 41.86 ±102.84 40.29 ±106.98 0.159 41.08
Pulses (kcal) Out of home 1.75 ±10.82 2.51 ±12.76 0.04* 2.13At home 5.96 ±20.13 4.94 ±19.90 0.022* 5.45
Cereals (kcal) Out of home 90.26 ±141.91 145.82 ±193.15 <0.001*** 118.04At home 275.38 ±211.64 299.67 ±231.45 0.032* 287.52
Potatoes (kcal) Out of home 8.30 ±34.48 12.59 ±39.71 <0.001*** 10.44At home 28.89 ±63.54 31.10 ±84.16 0.116 30.00
Nuts (kcal) Out of home 5.55 ±41.17 2.01 ±15.00 0.031* 3.78At home 14.87 ±70.04 8.82 ±63.86 <0.001*** 11.84
Total added lipids 
(kcal) 
Out of home 55.29 ±97.63 81.12 ±125.75 <0.001*** 68.21
At home 189.69 ±154.47 176.38 ±160.02 0.001*** 183.03
Meat (kcal) Out of home 59.61 ±129.66 157.55 ±232.32 <0.001*** 108.58At home 145.59 ±181.42 234.93 ±264.59 <0.001*** 190.26
Fish (kcal) Out of home 4.29 ±29.49 4.77 ±32.68 0.92 4.53At home 11.18 ±48.11 10.76 ±52.71 0.1 10.97
Eggs (kcal) Out of home 6.15 ±22.17 7.23 ±23.03 0.022* 6.69At home 18.39 ±34.47 16.67 ±37.32 0.006** 17.53
Milk (kcal) Out of home 57.43 ±112.02 58.51 ±114.63 0.812 57.97At home 150.52 ±166.76 131.59 ±160.29 <0.001*** 141.06
Ice cream (kcal) Out of home 2.59 ±20.59 1.90 ±19.66 0.131 2.25At home 2.80 ±24.05 3.06 ±30.58 0.396 2.93
Sugar (kcal) Out of home 21.90 ±64.03 21.58 ±59.38 0.211 21.74At home 61.08 ±94.04 58.20 ±104.95 <0.001*** 59.64
Chocolate (kcal) Out of home 24.24 ±115.23 13.89 ±92.65 <0.001*** 19.07At home 32.85 ±93.26 29.73 ±119.89 0.001*** 31.29
Sweet cereals (kcal) Out of home 22.99 ±84.57 15.37 ±86.01 <0.001*** 19.18At home 39.72 ±121.37 29.28 ±108.24 0.001*** 34.50
Non-alcoholic (kcal) Out of home 2.81 ±15.06 2.98 ±10.31 0.003** 2.89At home 4.69 ±9.79 4.23 ±13.22 <0.001*** 4.46
Soft drinks (kcal) Out of home 8.71 ±45.41 27.09 ±87.79 <0.001*** 17.90At home 13.72 ±57.80 20.81 ±81.05 0.103 17.27
Alcohol (kcal) Out of home 11.22 ±51.97 42.59 ±147.80 <0.001*** 26.90At home 17.06 ±55.09 53.00 ±136.02 <0.001*** 35.03
Misc (kcal). Out of home 8.12 ±55.64 7.84 ±32.22 <0.001*** 7.98At home 19.29 ±58.59 14.20 ±46.38 <0.001*** 16.74
Total (kcal) Out of home 468.29 696.97 <0.001*** 582.63
Total (kcal) At home 1197.59 1246.84 0.213 1222.21
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Food Group Place of consumption 
Female Male P for 
trend 
Total mean 
(kcal) 
Mean (kcal) ±SD Mean (kcal) ±SD 
Total (kcal) Total 1665.88 1943.81 --- 1804.84 
 
Table 20 shows the average daily energy intake (in kcal) of Austrian adults (2,248) per 
BMI groups (classified according to the recommendations of the WHO) by food group 
and place of consumption (at home and out of home), as well as the total average 
amounts per BMI- and food group. P for trend indicates the significance of differences 
in energy intake between male and female participants (significant difference when 
Differences in average intake are observed in most of the food groups between the 
lowest BMI group (<18.5) igh (> en and as expected, the 
dist hows th iduals  h MIs rw individ  
had a higher energy intake than ici   
und indivi e opp ob ion co be he food g  
‘fruits’ (fresh and ), vege s and sse d veg  
juices, in which pa  with  B ad h in n f ene  
absolute numbers, but the differences were not significant.  
 
Very significant differences between the roup re  eat’  
and oduct oup at  p pt pected, sle  
individuals had a lower energy intake from ood gr  tha viduals. 
 
Lo tion sugar uc . sug  su ugar produ  
cho swee ocola e ; sw er cereals  
pr  re bese participants compared to als wa  
u ing a nd in y . The differe betwee  
BMI groups with regard to the high sugar food groups was mo n p<0.00  
hom r’ and late’, ut me for ‘chocolate’ and ‘sweet cereals’. 
As m  abo  signif e  indic tha indivi  
con re hi roduc o ndivi ned a  
p≤0.05 as shown in Table 12). 
 
and the h est 30). In g eral 
ribution s at indiv  with igher B (ove eight or obese uals)
 part pants with lower BMIs (normal weight or 
erweight duals). Th osite servat uld  shown for t roups
processed table (fresh proce d) and fruit an etable
rticipants  lower MIs h igher takes i  terms o rgy in
BMI g s we found in the ‘m (meat
 meat pr s) food gr both laces of consum ion. As ex nder
 this f oup n obese indi
w consump  of high prod ts (i.e ar = gar and s cts;
colate = ts and ch te; ic cream eet c eals = sweet  and
oducts) with gard to o  lean individu s an
nexpected find lso fou energ  intake nce of intake n the
st sig ificant ( 1) at
e for ‘suga  ‘choco and o -of-ho
entioned ve, these icanc levels ate t underweight duals
sumed mo gh sugar p ts than bese i duals. This - as mentio bove -
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may be a result of underreporting in the obese and overweight group in an attempt to 
meet what generally is understood to be the ‘proper amounts’ of these grou
Tabl  energy (k take by roup (at home -home and total) and f 
articip ,318). 
 food ps. 
e 20 Daily
ants (n=2
cal) in  food g , out-of BMI o
p
Food Group Place of consumption 
BMI (WHO) P 
for trend 
Mean total 
(kcal) 
<18.5  18.5-24.9  25-29.9 >30  
Fruits (kcal) 
Out of home 36.69 53.61 47.40 63.75 0.220 50.36
At home 95.80 82.73 79.42 69.08 0.160 81.76
Total 132.49 136.35 126.81 132.84  132.12
Vegetables (kcal) 
Out of home 12.41 11.04 8.65 10.83 0.354 10.73
At home 25.99 25.97 25.73 22.94 0.484 25.16
Total 38.40 37.01 34.38 33.77  35.89
Fruit & vegetable 
juices (kcal) 
Out of home 49.04 19.85 14.72 19.81 0.201 25.85
At home 50.86 41.61 40.94 34.67 0.759 42.02
Total 99.90 61.46 55.66 54.47  67.87
Pulses (kcal) 
Out of home 2.84 1.88 2.22 2.68 0.344 2.40
At home 6.43 5.82 4.83 5.78 0.355 5.71
Total 9.27 7.69 7.04 8.46  8.12
Cereals (kcal) 
Out of home 79.21 111.50 109.67 126.97 0.353 106.84
At home 271.01 288.68 284.05 257.30 0.525 275.26
Total 350.23 400.19 393.72 384.27  382.10
Potatoes (kcal) 
Out of home 10.99 9.18 9.48 15.06 0.072 11.18
At home 18.70 30.76 28.01 34.03 0.741 27.87
Total 29.69 39.94 37.49 49.08  39.05
Nuts (kcal) 
Out of home 2.34 5.84 1.64 1.34 0.002** 2.79
At home 15.57 15.88 6.33 5.41 0.003** 10.80
Total 17.91 21.72 7.97 6.75  13.59
Total added lipids 
(kcal) 
Out of home 60.09 65.60 61.22 75.33 0.259 65.56
At home 177.16 188.64 180.69 176.82 0.551 180.83
Total 237.25 254.24 241.92 252.16  246.39
Meat (kcal) 
Out of home 79.49 86.71 107.10 146.01 <0.001*** 104.83
At home 105.30 161.50 216.95 226.94 <0.001*** 177.67
Total 184.79 248.22 324.05 372.94  282.50
Fish (kcal) 
Out of home 0.70 5.62 2.58 3.62 0.065 3.13
At home 4.66 11.97 8.94 11.66 0.321 9.31
Total 5.36 17.59 11.52 15.28  12.44
Eggs (kcal) 
Out of home 3.41 6.97 6.76 3.91 0.341 5.26
At home 18.96 18.21 17.71 14.67 0.452 17.39
Total 22.37 25.18 24.47 18.58  22.65
Milk (kcal) 
Out of home 38.17 63.20 46.81 59.64 0.066 51.95
At home 162.90 143.11 146.88 131.42 0.518 146.08
Total 201.07 206.31 193.69 191.05  198.03
Ice cream (kcal) 
Out of home 0.94 3.11 0.56 2.82 0.153 1.86
At home 5.11 2.92 3.53 0.37 0.198 2.98
Total 6.06 6.03 4.09 3.18  4.84
Sugar (kcal) 
Out of home 44.37 23.08 17.82 17.95 0.285 25.80
At home 68.96 62.16 59.31 41.77 0.001*** 58.05
Total 113.33 85.24 77.13 59.72  83.86
Chocolate (kcal) 
Out of home 33.79 23.75 14.16 11.39 <0.001*** 20.77
At home 36.07 34.73 25.28 23.93 0.001*** 30.00
Total 69.86 58.47 39.44 35.32  50.77
Sweet cereals (kcal) 
Out of home 51.49 21.26 13.99 15.77 <0.001*** 25.62
At home 22.39 38.01 36.96 20.92 0.065 29.57
Total 73.87 59.27 50.94 36.68  55.19
Non-alcoholic (kcal) 
Out of home 1.66 2.84 2.68 4.36 0.178 2.88
At home 3.33 4.36 4.91 4.46 0.009** 4.27
Total 4.99 7.20 7.59 8.82  7.15
Soft drinks (kcal) 
Out of home 6.41 13.95 18.20 25.36 0.292 15.98
At home 29.90 15.36 14.42 23.89 0.324 20.89
Total 36.31 29.31 32.62 49.26  36.88
Alcohol (kcal) 
Out of home 13.87 21.47 27.05 27.78 0.934 22.54
At home 19.27 26.04 38.54 47.39 0.524 32.81
Total 33.14 47.51 65.58 75.18  55.35
Misc (kcal) Out of home 9.24 7.82 8.60 7.86 0.218 8.38At home 15.24 19.32 13.87 15.83 0.494 16.07
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Food Group Place of consumption 
BMI (WHO) P 
for trend 
Mean total 
(kcal) 
<18.5  18.5-24.9  25-29.9 >30  
Total 24.49 27.14 22.47 23.69  24.45 
Total (kcal) Out of home 537.16 558.29 521.28 642.23 0.522 564.74 
Total (kcal) At home 1153.60 1217.77 1237.29 1169.28 0.459 1194.49 
Total (kcal) Total 1690.76 1776.07 1758.57 1811.51 --- 1759.23 
 
Table 21 shows the average daily energy intake (in kcal) of Austrian adults (n=2,318) in 
different age groups (classified according to -A-C ference values for nutrient 
intake) by food group and place of consumpti t hom d o f e), as well as 
the total average am  age p an
signif  differences in ener ntake een  a ticip
(sig ference w 0.05 a own in ble 12
 
Significant differences in energy intake betwe  age ps  out-of-
consum ere observ n th d gr  ‘veg es .003), ‘fruit
vege es’ (p=0.0 reals 0.001 otal a  lip ’ 12), ‘m
(p lk’ , ‘c late’ 0.001 non o  bevera
(p<0.001) and ‘soft drinks’. (p<0.001). In th cifie d  the out-of-
ener  was high oun rtici  A s ca f (p=0
betw age gro t-of-h  ener take w al d in the 
cream’ food group, but here it seems that elde artici  c m gher amounts 
of energy out of home. 
Table  energy (kc rou ome, f-h tal) and 
participants (n=2,318). 
the D H re
on (a e an ut o  hom
ounts per  grou d food group. P for trend indicates the 
icance of gy i  betw male nd female par ants 
nificant dif hen p≤ s sh  Ta ). 
en the  grou  in terms of home 
ption w ed i e foo oups etabl ’ (p=0  and 
table juic 49), ‘ce ’ (p< ), ‘T dded ids  (p=0.0 eat’ 
<0.001), ‘mi (p<0.001) hoco (p< ), ‘ -alc holic ges’ 
e spe d foo groups home 
gy intake er in y ger pa pants. ignifi nt di ference .009) 
een the ups in ou ome gy in as so observe ‘ice 
rly p pants onsu e hi
 21 Daily al) intake by food g p (at h  out-o ome and to age of 
Food Group Place of consumption Age -CH) in y(D-A ears P for trend 
Mean total (kcal) 
18-<25 25-<51 51-64 
Fruits (kcal) 
Out of home 39.23 55 51.37 0.086 48.53 
At home 42.58 83 103.53 <0.001*** 76.37 
Total 81.81 138 154.9  124.9 
Vegetables (kcal) 
Out of home 11.42 10.76 8.29 0.003** 10.16 
At home 20.36 27.3 27.9 <0.001*** 25.19 
Total 31.78 38.06 36.19  35.34 
F s (kcal) ruit & vegetable juice
Out of home 38.61 18.47 9.54 0.049* 22.21 
At home 45.36 42.13 34.07 0.883 40.52 
Total 83.97 60.6 43.61  62.73 
Pulses (kcal) 
Out of home 2.9 1.98 1.52 0.344 2.13 
At home 4.66 5.69 5.9 0.355 5.41 
Total 7.56 7.67 7.41  7.55 
Cereals (kcal) 
Out of home 140.57 108.09 98.28 <0.001*** 115.65 
At home 244.81 285.06 315.05 <0.001*** 281.64 
Total 385.38 393.15 413.33  397.28 
Potatoes (kcal) 
Out of home 11.54 9.69 9.4 0.336 10.21 
At home 33.17 28.23 33.13 0.009** 31.51 
Total 44.72 37.91 42.52  41.72 
Nuts (kcal) Out of home 5.63 4.32 2.66 0.668 4.2 At home 7.54 14.29 9.62 0.093 10.49 
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Total 13.17 18.61 12.28  14.69 
Total added lipids (kcal) 
Out of home 71.54 65.7 55.92 0.012* 64.39 
At home 145.47 187.57 205.62 <0.001*** 179.56 
Total 217.01 253.27 261.55  243.94 
Meat (kcal) 
Out of home 115.33 95.04 84.65 0.001*** 98.34 
At home 171.72 176.34 197.03 0.044* 181.7 
Total 287.06 271.37 281.68  280.04 
Fish (kcal) 
Out of home 4.64 4.82 2.82 0.567 4.09 
At home 7.54 10.96 14.17 0.061 10.89 
Total 12.18 15.78 16.99  14.99 
Eggs (kcal) 
Out of home 6.77 6.85 5.09 0.092 6.24 
At home 13.76 18.45 18.06 0.166 16.76 
Total 20.54 25.3 23.15  23 
Milk (kcal) 
Out of home 71.32 58.35 44.14 <0.001*** 57.93 
At home 128.6 145.2 148.39 0.062 140.73 
Total 199.92 203.55 192.53  198.66 
Ice cream (kcal) 
Out of home 0.37 3.07 0.82 0.009** 1.42 
At home 2.84 3.07 2.2 0.474 2.7 
Total 3.21 6.14 3.02  4.12 
Sugar (kcal) 
Out of home 32.02 20.87 17.04 0.079 23.31 
At home 55.84 60.51 61.18 0.037* 59.18 
Total 87.86 81.38 78.22  82.49 
Chocolate (kcal) 
Out of home 37.68 19.81 8.22 <0.001*** 21.9 
At home 37.01 32.76 22.53 0.002** 30.76 
Total 74.69 52.57 30.75  52.67 
Sweet cereals (kcal) 
Out of home 20.7 21.12 15.42 0.113 19.08 
At home 26.94 38.96 29.73 0.057 31.88 
Total 47.64 60.08 45.15  50.96 
No Alcohol (kcal) 
Out of home 2.72 3.02 2.36 <0.001*** 2.7 
At home 3.69 4.51 5.23 <0.001*** 4.48 
Total 6.41 7.53 7.59  7.18 
Soft drinks (kcal) 
Out of home 31.05 14.51 7.08 <0.001*** 17.55 
At home 33.66 15.18 6.88 <0.001*** 18.57 
Total 64.71 29.69 13.96  36.12 
Alcohol (kcal) 
Out of home 17.39 22.79 28.1 0.812 22.76 
At home 12.23 29.64 49.34 <0.001*** 30.4 
Total 29.61 52.43 77.44  53.16 
Misc (kcal) 
Out of home 9.56 7.38 9.41 0.001*** 8.78 
At home 17.65 17.22 17.86 0.020* 17.58 
Total 27.21 24.6 27.27  26.36 
Sum (kcal) 
Out of home 670.99 551.45 462.12 <0.001*** 561.52
At home 1055.50 1225.99 1307.42 <0.001*** 1196.30
Total 1726.49 1777.44 1769.54 --- 1757.82
 
4.2.3 Food group choices of Austrian Adults – out-of-home/at-home ratio 
The s were r o l o and at-home 
consum  terms of amount en  sep t y  age and B
groups. The quantity of energy intake from e foo o s divided by
total quantity of energy intake out of hom at e.
al out-of-h rc e sp c  group by the
home percentage; thus, values above 1 i ate he o onal out-of-ho
consumption. Ratios were calculated for m n ale t  age- and 
groups and overall totals.  
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(1.14) of fruits out of home than m ar nt 42 t er amounts of ice 
cream .21, male 0.81) o e 1 ), sweet ce
emale 1.28, male 0.75), non-alcoholic beverages (female 1.15, male 1.13) and 
e. Male 
he ra s are hown in th  ades 
 food oup. otal v lues a ove 1 a hted, 
ing that t al out-of- me c nsump ion in these fo was 
e consump ion.  
entage f the uanti s of all food groups (out of 
onsumed
tional fractio s of o t ome 
mption in te l; va s ab  1 dica of-
onsumpti w 1 mean at at- me th consumptio
 terms f qua ity (c nsum on of a specific food 
p out of home in relat n to t al co umpt on ou
me consu tion  the d gr ups ‘fru ce 
on-al olic vera ’ (1 1 85) 
served tha fema parti ants onsum unts 
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alcoholic beverages (female 1.36, male 1.17) out of home than at their own hom
participants consumed larger amounts (1.91) of soft drinks out of home than female 
participants (1.41). 
Table 22 Percentage of quantity (g) from all food groups when consumed out of home and at home by 
gender and in total. Ratio calculated by dividing the out-of-home percentage by the corresponding at-
home percentage (n=2,318). 
Food Group Place of consumption 
Percentage of total out-of-home/at-
home Quantity (g) RATIO (Out of home/at home) 
Women Men Total Women Men Total 
Fruits (%) Out of home 9.12 7.77 8.35 1.14 1.42 1.22 At home 8.01 5.48 6.83 
Vegetables (%) Out of home 5.18 4.81 4.97 0.67 0.76 0.71 At home 7.69 6.31 7.05 
Fruit & vegetable juices (%) Out of home 3.96 4.01 3.99 0.86 0.80 0.83 At home 4.60 5.02 4.80 
Pulses (%) Out of home 0.24 0.27 0.26 0.49 0.68 0.58 At home 0.49 0.40 0.45 
Cereals (%) Out of home 5.81 7.06 6.52 0.69 0.67 0.70 At home 8.43 10.47 9.38 
Potatoes (%) Out of home 1.18 1.58 1.41 0.74 0.70 0.65 
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Food Group Place of consumption 
Percentage of total out-of-home/at-
home Quantity (g) RATIO (Out of home/at home) 
Women Men Total Women Men Total 
At home 2.09 2.25 2.16 
Nuts (%) Out of home 0.11 0.03 0.06 0.69 0.27 0.47 At home 0.16 0.11 0.14 
Total added lipids (%) Out of home 0.79 0.87 0.83 0.61 0.63 0.63 At home 1.29 1.37 1.33 
Meat (%) Out of home 3.00 5.84 4.60 0.85 0.87 0.92 At home 3.55 6.67 5.00 
Fish (%) Out of home 0.40 0.35 0.37 0.75 0.69 0.71 At home 0.53 0.51 0.52 
Eggs (%) Out of home 0.46 0.41 0.43 0.72 0.62 0.66 At home 0.64 0.67 0.65 
Milk (%) Out of home 6.24 4.60 5.31 0.84 0.67 0.74 At home 7.42 6.85 7.15 
Ice cream (%) Out of home 0.32 0.14 0.22 2.21 0.81 1.38 At home 0.15 0.17 0.16 
Sugar (%) Out of home 0.69 0.52 0.60 0.76 0.52 0.62 At home 0.91 1.01 0.96 
Chocolate (%) Out of home 0.60 0.25 0.40 1.57 0.68 1.07 At home 0.38 0.37 0.37 
Sweet cereals (%) Out of home 0.69 0.33 0.49 1.28 0.75 0.99 At home 0.54 0.45 0.49 
Non-alcoholic (%) Out of home 55.98 46.20 50.45 1.15 1.13 1.12 At home 48.88 40.84 45.14 
Soft drinks (%) Out of home 2.53 5.92 4.45 1.41 1.91 1.85 At home 1.80 3.10 2.41 
Alcohol (%) Out of home 2.07 8.37 5.64 1.36 1.17 1.36 At home 1.52 7.13 4.13 
Misc. (%) Out of home 0.63 0.65 0.64 0.67 0.80 0.73 At home 0.94 0.82 0.88 
Total (%) Out of home 100 % 100 % 100 % At home 100 % 100 % 100 % 
 
Table 23 shows proportional percentages energy from all food groups (out of home, at 
home and in total) consumed by Austrian adults (n=2,318), separated by gender. Ratios 
of 1 indicate that the percentage of out-of-home and at-home consumption were equal in 
terms of energy; values above 1 indicate higher out-of-home consumption; values below 
1 mean that at-home consumption was higher. 
 
The total out-of-home consumption in terms of energy (consumption of a specific food 
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(female 1.68, male 1.44) out-of-home than at their own home. Male participants 
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participants (1.68). 
able 23 Percentage of energy (kcal) from all food groups when consumed out of home and at home by 
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gender and in total. Ratio calculated by dividing the out-of-home percentage by the corresponding at-
home percentage (n=2,318). 
Food Group Place of consumption 
Percentage of total out-of-
home/at-home Energy (kcal) RATIO (out of home/at home) 
Women Men Total Women Men Total 
Fruits (%) Out of home 10.61 8.12 9.12 1.35 1.74 1.46 At home 7.88 4.65 6.24 
Vegetables (%) Out of home 2.09 1.66 1.83 0.85 0.98 0.88 At home 2.47 1.69 2.08 
Fruit & vegetable juices (%) Out of home 3.76 3.37 3.52 1.07 1.04 1.05 At home 3.50 3.23 3.36 
Pulses (%) Out of home 0.37 0.36 0.37 0.75 0.91 0.82 At home 0.50 0.40 0.45 
Cereals (%) Out of home 19.27 20.92 20.26 0.84 0.87 0.86 At home 22.99 24.03 23.52 
Potatoes (%) Out of home 1.77 1.81 1.79 0.73 0.72 0.73 At home 2.41 2.49 2.45 
Nuts (%) Out of home 1.19 0.29 0.65 0.96 0.41 0.67 At home 1.24 0.71 0.97 
Total added lipids (%) Out of home 11.81 11.64 11.71 0.75 0.82 0.78 At home 15.84 14.15 14.98 
Meat (%) Out of home 12.73 22.61 18.64 1.05 1.20 1.20 At home 12.16 18.84 15.57 
Fish (%) Out of home 0.92 0.68 0.78 0.98 0.79 0.87 At home 0.93 0.86 0.90 
Eggs (%) Out of home 1.31 1.04 1.15 0.86 0.78 0.80 At home 1.54 1.34 1.43 
Milk (%) Out of home 12.26 8.40 9.95 0.98 0.80 0.86 At home 12.57 10.55 11.54 
Ice cream (%) Out of home 0.55 0.27 0.39 2.37 1.11 1.61 At home 0.23 0.25 0.24 
Sugar (%) Out of home 4.68 3.10 3.73 0.92 0.66 0.76 At home 5.10 4.67 4.88 
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Food Group Place of consumption 
Percentage of total out-of-
home/at-home Energy (kcal) RATIO (out of home/at home) 
Women Men Total Women Men Total 
Chocolate (%) Out of home 5.18 1.99 3.27 1.89 0.84 1.28 At home 2.74 2.38 2.56 
Sweet cereals (%) Out of home 4.91 2.21 3.29 1.48 0.94 1.17 At home 3.32 2.35 2.82 
Non-alcohol (%) Out of home 0.60 0.43 0.50 1.53 1.26 1.36 At home 0.39 0.34 0.36 
Soft drinks (%) Out of home 1.86 3.89 3.07 1.62 2.33 2.17 At home 1.15 1.67 1.41 
Alcohol (%) Out of home 2.40 6.11 4.62 1.68 1.44 1.61 At home 1.42 4.25 2.87 
Misc. (%) Out of home 1.73 1.12 1.37 1.08 0.99 1.00 At home 1.61 1.14 1.37 
Total (%) Out of home 100% 100% 100% At home 100% 100% 100% 
 
Table 24 shows proportional percentages of quantities of all food groups (out of home, 
at home and in total) consumed by Austrian adults (n=2,248), separated by BMI. Ratios 
of 1 indicate that the proportional percentages of out-of-home and at-home consumption 
were equal in terms of quantity; values above 1 indicate higher out-of-home 
consumptions; values below 1 mean that at-home consumption was higher. 
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Food Group Place of consumption 
Percentage of total out-of-home me /at-ho
Quan ) tity (g RAT ut of ho  homIO (O me/at e) 
< 
18.5 
18.5-
24.9 
25-
29.9 > 30 Total 
< 
18.5 
18.5-
24.9 
25-
29.9 > 30 Total 
Fruits (%) 
Out of home 5.6 8.6 8.3 9.1 7.9 
0.73 1.17 1.16 1.42 1.23 At home 7.6 7.4 7.2 6.4 6.4 
Total 6.8 7.7 5.7 7.5 6.9 
Vegetables (%) Out of home 5.1 5.3 4.4 4.6 4.8 0.65 0.74 0.63 0.69 0.75 At home 7.9 7.1 7.1 6.6 6.4 
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Food Group Place of consumption 
Percentage of total out-of-home/at-home 
Quantity (g) RATIO (Out of home/at home) 
< 
18.5 
18.5-
24.9 
25-
29.9 > 30 Total 
< 
18.5 
18.5-
24.9 
25-
29.9 > 30 Total 
Total 6.8 6.4 4.7 5.8 5.8 
Fruit & 
vegetable juices 
(%) 
Out of home 9.3 3.9 3.2 3.2 4.9 
1.38 0.82 0.69 0.77 1.09 At home 6.8 4.8 4.7 4.2 4.5 
Total 7.8 4.4 3.2 3.8 4.7 
Pulses (%) 
Out of home 0.3 0.2 0.3 0.3 0.3 
0.72 0.50 0.70 0.47 0.66 At home 0.4 0.5 0.4 0.6 0.4 
Total 0.4 0.4 0.3 0.5 0.4 
Cereals (%) 
Out of home 4.2 6.4 6.5 6.2 5.8 
0.43 0.69 0.71 0.74 0.71 At home 10.0 9.2 9.2 8.5 8.2 
Total 7.7 8.2 6.3 7.5 7.3 
Potatoes (%) 
Out of home 1.5 1.3 1.2 1.9 1.5 
1.11 0.60 0.57 0.69 0.80 At home 1.4 2.2 2.1 2.8 1.9 
Total 1.4 1.8 1.4 2.4 1.7 
Nuts (%) 
Out of home 0.0 0.1 0.0 0.0 0.0 
0.12 0.59 0.43 0.23 0.34 At home 0.3 0.2 0.1 0.1 0.1 
Total 0.2 0.1 0.0 0.1 0.1 
Total added 
lipids (%) 
Out of home 0.7 0.8 0.8 0.8 0.8 
0.52 0.61 0.63 0.61 0.66 At home 1.4 1.3 1.3 1.3 1.2 
Total 1.1 1.2 0.9 1.1 1.0 
Meat (%) 
Out of home 3.3 3.8 5.0 5.5 4.4 
1.13 0.93 0.94 0.93 1.08 At home 2.9 4.1 5.4 5.9 4.1 
Total 3.1 3.9 4.0 5.8 4.2 
Fish (%) 
Out of home 0.1 0.5 0.3 0.2 0.3 
0.24 0.80 0.64 0.43 0.62 At home 0.3 0.6 0.4 0.5 0.4 
Total 0.2 0.5 0.3 0.4 0.4 
Eggs (%) 
Out of home 0.22 0.30 0.32 0.85 0.21 
0.29 0.45 0.49 0.55 0.35 At home 0.75 0.65 0.65 0.61 0.59 
Total 0.55 0.53 0.54 0.36 0.46 
Milk (%) 
Out of home 3.5 6.0 4.6 3.2 4.3 
0.50 0.81 0.66 0.45 0.67 At home 7.1 7.4 7.0 7.1 6.4 
Total 5.7 6.9 4.7 5.5 5.6 
Ice cream (%) 
Out of home 0.1 0.3 0.1 0.3 0.2 
0.27 1.88 0.35 12.23 1.22 At home 0.4 0.2 0.2 0.0 0.2 Total 0.3 0.2 0.1 0.1 0.2 
Sugar (%) 
Out of home 1.3 0.6 0.5 0.4 0.7 
1.08 0.66 0.55 0.63 0.85 At home 1.2 1.0 0.9 0.7 0.8 
Total 1.2 0.9 0.6 0.6 0.8 
Chocolate (%) 
Out of home 0.6 0.5 0.3 0.2 0.4 
1.36 1.27 1.05 0.68 1.26 At home 0.5 0.4 0.3 0.3 0.3 
Total 0.5 0.4 0.2 0.3 0.4 
Sweet cereals 
(%) 
Out of home 1.3 0.6 0.4 0.3 0.6 
3.86 1.04 0.77 1.11 1.68 At home 0.3 0.5 0.5 0.3 0.4 
Total 0.7 0.5 0.4 0.3 0.5 
Non-alcoholic 
(%) 
Out of home 57.5 51.2 51.3 50.6 53.0 
1.29 1.09 1.13 1.14 1.03 At home 44.7 47.2 45.6 44.3 51.4 
Total 49.7 49.1 60.1 46.8 52.0 
Soft drinks (%) 
Out of home 1.2 3.6 4.5 6.8 4.0 
0.35 1.74 2.12 1.82 1.61 At home 3.5 2.1 2.1 3.7 2.5 
Total 2.6 2.6 2.2 5.0 3.0 
Alcohol (%) 
Out of home 2.5 4.4 6.4 4.8 4.4 
1.02 1.56 1.38 0.82 1.27 At home 2.4 2.8 4.6 5.8 3.5 
Total 2.4 3.4 4.0 5.4 3.8 
Misc (%) 
Out of home 0.6 0.6 0.6 0.6 0.6 
0.71 0.66 0.81 0.77 0.81 At home 0.9 1.0 0.8 0.8 0.8 
Total 0.8 0.9 0.6 0.7 0.7 
Total (%)  
Out of home 100 100 100 100 100 
At home 100 100 100 100 100 
Total 100 100 100 100 100 
 
Table 25 shows proportional percentages of energy from o o (o f h , 
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were equal in terms of energy; values above 1 indicate a higher out-of-home 
consumption; v  ean that o o ption was higher. 
 
Total out-of home p  i rm f rgy n pt  o
group out of home t h e ela  t tal s ti u  h  and at 
home) was high -h  c um on the d groups ‘fruits’ (1.30), ‘fruit 
and vegetable juices’ ), ce cream .32), ‘chocolate’ (1.46), ‘sweet 
cereals (1.83), ‘non-alcoholic beverages’ (1.43), ‘soft drinks’ (1.62), ‘alcoholic 
beve (1.45 ce eo  (1 ). 
 
Separated by BMI it was observed that the underweight participants’ energy intake out 
of f -of-h  lo  th at e 83) l r I p ns d 
more energy ou  w  re d eat food group underweight 
participants had a hi ou -h e proportional energy intake (1.62) compared to 
individuals with higher body ma ). H e - m ne int  
for underweight participants were observed he d up fru and ege le 
juices’ (underweight individuals 2.07, all others < 2.00), ‘sugar’ (underweight 
in 38, al  <  ‘c ol  (u erw t v ls , a  oth < 
2.00) and sweet cereals (underweight individuals 4.94, all others < 2.00) out of home 
than at their own
Table 25 Percentage of e (kc o l fo gro whe nsumed out of home and at home by 
BM n t ted v g t -o me percentage by the corresponding  
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Food Group Place of consumption 
Percentage of tota of- -hol out- home/at me 
Ene cargy (k l) RATIO (Out of home/at home) 
< 
18.5  
18.5-
24.9  
25-
29.9 > 30 Total 
< 
18.5 
18.5-
24.9 
25-
29.9 > 30 Total 
Fruits (%) 
Out of home 6.8 9.6 9.1 9.9 8.9 
0.82 1.41 1.42 1.68 1.30 At home 8.3 6.8 6.4 5.9 6.8 
Total 7.8 7.7 7.2 7.3 7.5 
Vegetables (%) 
Out of home 2.3 2.0 1.7 1.7 1.9 
1.03 0.93 0.80 0.86 0.90 At home 2.3 2.1 2.1 2.0 2.1 
Total 2.3 2.1 2.0 1.9 2.0 
Fruit & 
vegetable juices 
(%) 
Out of home 9.1 3.6 2.8 3.1 4.6 
2.07 1.04 0.85 1.04 1.30 At home 4.4 3.4 3.3 3.0 3.5 
Total 5.9 3.5 3.2 3.0 3.9 
Pulses (%) 
Out of home 0.5 0.3 0.4 0.4 0.4 
0.95 0.70 1.09 0.84 0.89 At home 0.6 0.5 0.4 0.5 0.5 
Total 0.5 0.4 0.4 0.5 0.5 
Cereals (%) 
Out of home 14.7 20.0 21.0 19.8 18.9 
0.63 0.84 0.92 0.90 0.82 At home 23.5 23.7 23.0 22.0 23.0 
Total 20.7 22.5 22.4 21.2 21.7 
Potatoes (%) 
Out of home 2.0 1.6 1.8 2.3 2.0 
1.26 0.65 0.80 0.81 0.85 At home 1.6 2.5 2.3 2.9 2.3 
Total 1.8 2.2 2.1 2.7 2.2 
Nuts (%) Out of home 0.4 1.0 0.3 0.2 0.5 0.32 0.80 0.62 0.45 0.55 
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Food Group Place of consumption 
Percentage of total out-of-home/at-home 
Energy (kcal) RATIO (Out of home/at home) 
< 
18.5  
18.5-
24.9  
25-
29.9 > 30 Total 
< 
18.5 
18.5-
24.9 
25-
29.9 > 30 Total 
At home 1.3 1.3 0.5 0.5 0.9 
Total 1.1 1.2 0.5 0.4 0.8 
Total added 
lipids (%) 
Out of home 11.2 11.8 11.7 11.7 11.6 
0.73 0.76 0.80 0.78 0.77 At home 15.4 15.5 14.6 15.1 15.1 
Total 14.0 14.3 13.8 13.9 14.0 
Meat (%) 
Out of home 14.8 15.5 20.5 22.7 18.6 
1.62 1.17 1.17 1.17 1.25 At home 9.1 13.3 17.5 19.4 14.9 
Total 10.9 14.0 18.4 20.6 16.1 
Fish (%) 
Out of home 0.1 1.0 0.5 0.6 0.6 
0.32 1.02 0.69 0.57 0.71 At home 0.4 1.0 0.7 1.0 0.8 
Total 0.3 1.0 0.7 0.8 0.7 
Eggs (%) 
Out of home 0.6 1.2 1.3 0.6 0.9 
0.39 0.83 0.91 0.49 0.64 At home 1.6 1.5 1.4 1.3 1.5 
Total 1.3 1.4 1.4 1.0 1.3 
Milk (%) 
Out of home 7.1 11.3 9.0 9.3 9.2 
0.50 0.96 0.76 0.83 0.75 At home 14.1 11.8 11.9 11.2 12.2 
Total 11.9 11.6 11.0 10.5 11.3 
Ice cream (%) 
Out of home 0.2 0.6 0.1 0.4 0.3 
0.40 2.33 0.37 13.9 1.32 At home 0.4 0.2 0.3 0.0 0.2 
Total 0.4 0.3 0.2 0.2 0.3 
Sugar (%) 
Out of home 8.3 4.1 3.4 2.8 4.6 
1.38 0.81 0.71 0.78 0.94 At home 6.0 5.1 4.8 3.6 4.9 
Total 6.7 4.8 4.4 3.3 4.8 
Chocolate (%) 
Out of home 6.3 4.3 2.7 1.8 3.7 
2.01 1.49 1.33 0.87 1.46 At home 3.1 2.9 2.0 2.0 2.5 
Total 4.1 3.3 2.2 1.9 2.9 
Sweet cereals 
(%) 
Out of home 9.6 3.8 2.7 2.5 4.5 
4.94 1.22 0.90 1.37 1.83 At home 1.9 3.1 3.0 1.8 2.5 
Total 4.4 3.3 2.9 2.0 3.1 
Non-alcoholic 
(%) 
Out of home 0.3 0.5 0.5 0.7 0.5 
1.07 1.42 1.30 1.78 1.43 At home 0.3 0.4 0.4 0.4 0.4 
Total 0.3 0.4 0.4 0.5 0.4 
Soft drinks (%) 
Out of home 1.2 2.5 3.5 3.9 2.8 
0.46 1.98 3.00 1.93 1.62 At home 2.6 1.3 1.2 2.0 1.7 
Total 2.1 1.7 1.9 2.7 2.1 
Alcohol (%) 
Out of home 2.6 3.8 5.2 4.3 4.0 
1.55 1.80 1.67 1.07 1.45 At home 1.7 2.1 3.1 4.1 2.7 
Total 2.0 2.7 3.7 4.2 3.1 
Misc (%) 
Out of home 1.7 1.4 1.6 1.2 1.5 
1.30 0.88 1.47 0.90 1.10 At home 1.3 1.6 1.1 1.4 1.3 
Total 1.4 1.5 1.3 1.3 1.4 
Sum (%) Total 
Out-of-home 100 100 100 100 100 
At-home 100 100 100 100 100 
Total 100 100 100 100 100 
 
Table 26 shows proportional perc g f q tit f o o (o f h
at h  in tota um  by us  a ts (n ,3  s at y . R s 
of hat rt l p en s ut-o o n h  c m n 
were l in  nti v s igher out-of-home 
co ; valu w ean that o con ption was higher. 
 
Total out-of-hom p  rm f tit onsumption of a specific food 
group out of home and at home el  ta sumption out of home and at 
ho higher at e consumpti in   p ru (1 , 
enta es o uan ies o all fo d gr ups ut o ome, 
ome and l) cons ed  A trian dul =2 18), epar ed b  age atio
 1 indicate t  the propo iona erc tage of o f-h me a d at- ome onsu ptio
 equa
nsumptions
terms of qua ty; alue above 1 indicate h
es belo 1 m  at-h me sum
e consum tion in te s o quan y (c
in r ation to to l con
me) was  than -hom on the food grou s ‘f its’ .15)
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‘chocolate’ (1.30), ‘sweet c eve ks’ 
(1.75) and ‘alco ra  ( ).
 
Separated by age group it was observed th art n ho between 18 and 25  
consumed less a .1 f c  o f h  than those between15 and 51  
(1.87) and between 5 d 0  b ig am ts of fruit and vegetable juices 
(younger individuals 1.14, people er n yea  u o er ivi s 
1.07, people olde ye < nd r individuals 1.98, 
people older than 25 years < 1.50) out of me n at ir own home.  
Tabl entage o y om fo ro e s  o  h an ho y 
age group and in to lc d vi th -of- age by the corresponding at-
ho e (n=2,
ereals (1.12), ‘non-alcoholic b rages’ (1.10), ‘soft drin
holic beve ges’ 1.41  
at p icipa ts w
mounts (0 2) o  ice ream ut o ome
1 an 64 ( .93), ut h her oun
old  tha 25 rs < 1), n ts (y ung  ind dual
r than 25 ars 1) a  alcoholic beverages (younge
 ho  tha  the
e 26 Perc f quantit (g) fr  all od g ups wh n con umed ut of ome d at me b
tal. Ratio ca ulate by di ding e out home percent
me percentag 318). 
Food Group Place of consumption 
Percentage of tota of-h -l out- ome/at
ho  (g) me Quantity RATIO (Out of home/at home) 
18-<25 2  5-<51 51-64 Total 18-<25 25-<51 51-64 Total 
Fruits (%) 
Out of home 5.96 8.70 10.25 8.17 
1.17 1.22 1.22 1.15 At home 5.07 7.14 8.44 7.09 
Total 5.45 7.70 8.97 7.48 
Vegetables 
(%) 
Out of home 5.32 5.00 4.75 5.05 
0.78 0.68 0.68 0.71 At home 6.84 7.36 6.97 7.07 
Total 6.19 6.51 6.32 6.35 
Fruit & 
vegetable 
juices (%) 
Out of home 7.88 3.53 2.24 4.72 
1.14 0.74 0.65 0.98 At home 6.94 4.77 3.43 4.83 
Total 7.34 4.33 3.08 4.79 
Pulses (%) 
Out of home 0.30 0.25 0.23 0.26 
0.59 0.55 0.49 0.56 At home 0.50 0.45 0.46 0.47 
Total 0.41 0.38 0.39 0.39 
Cereals (%) 
Out of home 7.47 6.05 6.78 6.77 
0.72 0.67 0.79 0.73 At home 10.33 9.10 8.63 9.25 
Total 9.11 8.01 8.08 8.36 
Potatoes (%) 
Out of home 1.66 1.23 1.68 1.52 
0.69 0.61 0.68 0.66 At home 2.41 2.03 2.47 2.30 
Total 2.09 1.74 2.24 2.02 
Nuts (%) 
Out of home 0.10 0.07 0.07 0.08 
1.07 0.43 0.82 0.70 At home 0.09 0.17 0.08 0.11 
Total 0.09 0.13 0.08 0.10 
Total added 
lipids (%) 
Out of home 0.86 0.81 0.86 0.84 
0.64 0.62 0.64 0.63 At home 1.33 1.32 1.33 1.33 
Total 1.13 1.14 1.19 1.15 
Meat (%) 
Out of home 4.78 4.08 4.49 4.45 
0.88 0.94 1.01 0.95 At home 5.40 4.34 4.47 4.67 
Total 5.13 4.25 4.47 4.59 
Fish (%) 
Out of home 0.36 0.40 0.26 0.35 
0.69 0.80 0.43 0.63 At home 0.53 0.51 0.59 0.55 
Total 0.46 0.47 0.49 0.47 
Eggs (%) 
Out of home 0.45 0.44 0.40 0.43 
0.66 0.67 0.67 0.67 At home 0.67 0.66 0.60 0.64 
Total 0.57 0.58 0.54 0.57 
Milk (%) 
Out of home 6.35 5.57 4.39 5.51 
0.68 0.78 0.67 0.74 At home 9.33 7.11 6.54 7.48 
Total 8.05 6.56 5.91 6.78 
Ice cream (%) 
Out of home 0.02 0.31 0.10 0.14 
0.12 1.87 0.93 0.98 At home 0.18 0.16 0.11 0.15 
Total 0.12 0.21 0.10 0.15 
Sugar (%) 
Out of home 0.90 0.57 0.56 0.69 
0.78 0.61 0.65 0.71 At home 1.15 0.94 0.85 0.96 
Total 1.05 0.81 0.77 0.86 
Chocolate Out of home 0.79 0.42 0.21 0.49 1.37 1.10 0.89 1.30 
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Food Group Place of consumption 
Percentage of total out-of-home/at-
home Quantity (g) RATIO (Out of home/at home) 
18-<25 25-<51 51-64 Total 18-<25 25-<51 51-64 Total 
(%) At home 0.58 0.38 0.24 0.38 
Total 0.67 0.40 0.23 0.42 
Sweet cereals 
(%) 
Out of home 0.52 0.54 0.51 0.52 
1.07 1.00 1.33 1.12 At home 0.48 0.54 0.38 0.47 
Total 0.50 0.54 0.42 0.49 
Non-alcoholic 
(%) 
Out of home 45.39 53.03 51.56 49.87 
1.14 1.14 1.08 1.10 At home 39.78 46.72 47.70 45.26 
Total 42.19 48.99 48.84 46.90 
Soft drinks 
(%) 
Out of home 6.46 3.73 2.93 4.48 
1.17 1.78 3.12 1.75 At home 5.51 2.10 0.94 2.56 
Total 5.92 2.69 1.53 3.25 
Alcohol (%) 
Out of home 3.72 4.62 7.03 4.99 
1.98 1.40 1.44 1.41 At home 1.88 3.31 4.88 3.53 
Total 2.67 3.78 5.51 4.05 
Misc (%) 
Out of home 0.71 0.61 0.71 0.68 
0.72 0.69 0.81 0.74 At home 0.98 0.89 0.88 0.91 
Total 0.87 0.79 0.83 0.83 
Sum (%) 
Total 
Out of home 100 100 100 100 
At home 100 100 100 100 
Total 100 100 100 100 
 
Table 27 shows proportional percentages of 
ho ome total) sum by trian adults (n=2,318), separated by age. 
Ratios of  i at the pro on rce es of out-of-home and at-home 
cons tion we ual in t s o rgy lues ve 1 indicate higher out-of-home 
co on; v elow an  at- e consump  wa her
 
Total out-of-h umption in terms of energy (consumption of a specific food 
gr of ho d at e in relation to total consumption out of home and at 
h hig  at-h ption in the food groups ‘fruits’ (1.35), ‘fruit 
and vegetable .17) at’ 5),  cre  (1.12), ‘chocolate’ (1.52), ‘sweet 
cereals (1.28), -alcoh be ge
beverages’ (1.59) and  ‘misc eo 1.0
 
Separated by as o ve at of-h  meat-derived energy intake of 
participants between 18 and 25 wa s ( ) tha at div ls w were er 
than 25 (about 1.20). Younger participants also had lower out-of-home energy intakes 
with regard to the ice cream  g   (0  com ed to individuals between 25 and 
51 years (2.22) a etween and  (1 . Hi  energy intakes out of home than 
a  re  youn par an 8- < ye we serv n th d 
groups ‘fruit and vegetable people older than 25 < 1), 
‘nu unge uals 7, le r th 5 ) and alcoholic beverages 
the energy from all food groups (out-of-
me, at-h  and in  con ed  Aus
 1
ump
ndicate th porti al pe ntag
re eq erm f ene ; va  abo
nsumpti alues b 1 me  that hom tion s hig . 
ome cons
oup out me an hom
ome) was her than ome consum
 juices’ (1 , ‘me  (1.1  ‘ice am’
‘non olic vera s’ (1.28), ‘soft drinks’ (2.01), ‘alcoholic 
ellan us’ ( 6). 
ag we it bser d th out- ome
s les 1.06 n th  of in idua ho  old
 food roup .21) par
nd b  51  64 .05) gher
t home with gard to ger ticip ts (1  25 ars) re ob ed i e foo
juices’ (younger individuals 1.34, 
ts’ (yo r idindiv  1.1 peop olde an 2 < 1
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(younger individuals 2.24, people older than 25 < 2). Participants between 51 and 64  
consum ounts of energy out of h soft drinks than 
younger indiv
Table ercenta rgy (k from ood w o ed o  hom  at h
BMI group and i o ca d idi  ou e percentage by the corresponding at-
h ge (  
ed higher am ome (2.91) through 
iduals. 
 27 P ge ne of e cal)  all f  groups hen c nsum ut of e and ome by 
n total. Rati lculate by div ng the t-of-hom
ome percenta n=2,318).
Food Group Place of consumption 
Percentag l ou me/at-home e of tota t-of-ho
Energy (kcal) 
RATIO (Out of home/at 
home) 
18-<25 2  5-<51 51-64 Total 18-<25 
25-
<51 
51-
64 
Total 
Fruits (%) 
Out of home 5.85 9.97 11.12 8.64 
1.45 1.47 1.40 1.35 At home 4.03 6.77 7.92 6.38 
Total 4.74 7.76 8.75 7.11 
Vegetables (%) 
Out of home 1.70 1.95 1.79 1.81 
0.88 0.88 0.84 0.86 At home 1.93 2.23 2.13 2.11 
Total 1.84 2.14 2.05 2.01 
Fruit & vegetable 
juices (%) 
Out of   home 5.75 3.35 2.07 3.95 
1.34 0.97 0.79 1.17 At   home 4.30 3.44 2.61 3.39 
Total 4.86 3.41 2.46 3.57 
Pulses (%) 
Out of home 0.43 0.36 0.33 0.38 
0.98 0.78 0.73 0.84 At home 0.44 0.46 0.45 0.45 
Total 0.44 0.43 0.42 0.43 
Cereals (%) 
Out of home 20.95 19.59 21.27 20.59 
0.90 0.84 0.88 0.87 At home 23.19 23.25 24.10 23.54 
Total 22.32 22.12 23.36 22.60 
Potatoes (%) 
Out of home 1.72 1.76 2.03 1.82 
0.55 0.76 0.80 0.69 At home 3.14 2.30 2.53 2.63 
Total 2.59 2.13 2.40 2.37 
Nuts (%) 
Out of home 0.84 0.78 0.57 0.75 
1.17 0.67 0.78 0.85 At home 0.71 1.17 0.74 0.88 
Total 0.76 1.05 0.69 0.84 
Total added lipids 
(%) 
Out of home 10.66 11.91 12.10 11.47 
0.77 0.78 0.77 0.76 At home 13.78 15.30 15.73 15.01 
Total 12.57 14.25 14.78 13.88 
Meat (%) 
Out of home 17.19 17.23 18.32 17.51 
1.06 1.20 1.22 1.15 At home 16.27 14.38 15.07 15.19 
Total 16.63 15.27 15.92 15.93 
Fish (%) 
Out of home 0.69 0.87 0.61 0.73 
0.97 0.98 0.56 0.80 At home 0.71 0.89 1.08 0.91 
Total 0.71 0.89 0.96 0.85 
Eggs (%) 
Out of home 1.01 1.24 1.10 1.11 
0.77 0.83 0.80 0.79 At home 1.30 1.50 1.38 1.40 
Total 1.19 1.42 1.31 1.31 
Milk (%) 
Out of home 10.63 10.58 9.55 10.32 
0.87 0.89 0.84 0.88 At home 12.18 11.84 11.35 11.76 
Total 11.58 11.45 10.88 11.30 
Ice cream (%) 
Out of home 0.06 0.56 0.18 0.25 
0.21 2.22 1.05 1.12 At home 0.27 0.25 0.17 0.23 
Total 0.19 0.35 0.17 0.23 
Sugar (%) 
Out of home 4.77 3.78 3.69 4.15 
0.90 0.77 0.79 0.84 At home 5.29 4.94 4.68 4.95 
Total 5.09 4.58 4.42 4.69 
Chocolate (%) 
Out of home 5.62 3.59 1.78 3.90 
1.60 1.34 1.03 1.52 At home 3.51 2.67 1.72 2.57 
Total 4.33 2.96 1.74 3.00 
Sweet cereals (%) 
Out of home 3.08 3.83 3.34 3.40 
1.21 1.20 1.47 1.28 At home 2.55 3.18 2.27 2.66 
Total 2.76 3.38 2.55 2.90 
Non-alcoholic (%) 
Out of home 0.40 0.55 0.51 0.48 
1.16 1.49 1.28 1.28 At home 0.35 0.37 0.40 0.37 
Total 0.37 0.42 0.43 0.41 
Soft drinks (%) 
Out of home 4.63 2.63 1.53 3.12 
1.45 2.12 2.91 2.01 At home 3.19 1.24 0.53 1.55 
Total 3.75 1.67 0.79 2.05 
Alcohol (%) Out of home 2.59 4.13 6.08 4.05 2.24 1.71 1.61 1.59 
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Food Group Place of consumption 
Percentage of total out-of-home/at-home 
Energy (kcal) 
RATIO (Out of home/at 
home) 
18-<25 25-<51 51-64 Total 18-<25 
25-
<51 
51-
64 
Total 
At home 1.16 2.42 3.77 2.54 
Total 1.72 2.95 4.38 3.02 
Misc (%) 
Out of home 1.42 1.34 2.04 1.56 
0.85 0.95 1.49 1.06 At home 1.67 1.40 1.37 1.47 
Total 1.58 1.38 1.54 1.50 
Sum (%) Total 
Out of home 100 % 100 % 100 % 100 % 
At home 100 % 100 % 100 % 100 % 
Total 100 % 100 % 100 % 100 % 
 
4.2.4 group ch ust  Ad – E y d y
In order to calculate energy den s, the energy in kcal was divided by the 
correspond ount in  The ult w ult d b 0 
the energy density per 100g of consumed d. T cal io a ade for all 
determinants (gender, BMI, age groups) and all food groups (out of home, at home and 
in total). Subsequently, the at-hom gy density was divided by the out-of-home 
ener y; the resu tio indicates wheth  no d f ec f
group have the same (1±0.05) energy densities out of home a  h
density of foods from food up a ighe t of e than at home (ratio > 
1.05). 
 
Table 28 shows the e nsit d y ty  separated by gender. 
Generally, the energy densities were similar of h  an ome (1±0.05). Female 
partic hose foods ighe ergy sitie t o m  t oo o
‘puls ), ‘potato ), ‘nu 1.16 ish’ 8) ‘m l u .
Male participants cons re f  wi her rgy ities out of home than 
at hom e food grou ses 6), ’ ( , ‘m (1 ) a ‘ic rea  
(1.0
Table 28 Energy density ( of all  grou u out o e and at home, as well as 
ratio by dividing th -hom rgy ty by at-home gy sit or  to
gender of the participants (n=2,3
 Food oices of A rian ults nerg ensit  
sitie
ing am grams.  res as m iplie y 10 in order to determine 
 foo his culat n w s m
e ener
gy densit lting ra er or t foo s o a sp ific ood 
s at ome, or if the energy 
a specific  gro re h r ou hom
nergy de ies an energ densi ratios
 out ome d at h
ipants c with h r en  den s ou f ho e in he f d gr ups 
es’ (1.27 es’ (1.08 ts’ ( ), ‘f  (1.0 and isce laneo s’ (1 33). 
umed mo oods th hig  ene  dens
e in th ps ‘pul ’ (1.0 ‘nuts 1.20) eat’ .08 nd e c m’
9). 
kcal/100g)  food ps cons med f hom
calculated e out-of e ene densi  ener  den y acc ding  the 
18). 
Food Group Pla tion ce of consump Female Male Total kcal/100g Ratio kcal/100g Ratio kcal/100g Ratio 
Fruits Out of home 63 0.98 65 0.97 64 0.98 At home   64 67 65
Vegetables Out of home 22 1.04 21 1.01 22 1.03 At home   21 21 21
F es ruit & vegetable juic Out of home 51 1.04 52 1.03 52 1.03 At home   50 50 50
Pulses Out of home 85 1.27 82 1.06 83 1.16 At home   67 77 71
Cereals Out of home 180 1.01 183 1.02 182 1.02 At home 8  17 180 179
Potatoes Out of home 81 1.08 71 0.81 74 0.92 
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Food Group Place of consumption Female Male Total kcal/100g Ratio kcal/100g Ratio kcal/100g Ratio 
At hom 76e  87 81 
Nuts Out of home 578 1.16 627 1.20 591 1.16 At home 1  50 522 508
Total added lipids Out of home 812 1.01 827 1.02 821 1.02 At home 1  80 807 804
Meat Out of home 230 1.03 240 1.08 237 1.07 At home 4  22 221 222
Fish Out of home 124 1.08 121 0.91 122 1.00 At home 5   11 132 123
Eggs Out of home 156 0.99 156 1.00 156 0.99 At home 158 157 157 
Milk Out of home 106 0.96 113 0.94 110 0.95 At home 111 121 115 
Ice cream Out of home 94 0.89 120 1.09 103 0.96 At home 105 110 108 
Sugar Out of home 366 1.00 368 1.01 367 1.01 At home 366 362 364 
Chocolate Out of home 471 0.99 491 0.97 478 0.98 At home 473 505 488 
Sweet cereals Out of home 386 0.96 410 0.99 395 0.97 At home 403 412 407 
No Alcohol Out of home 1 1.00 1 1.00 1 1.00 At home 1 1 1 
Soft drinks Out of home 40 0.96 41 0.96 40 0.96 At home 42 42 42 
Alcohol Out of home 63 1.03 45 0.97 48 0.97 At home 61 47 49 
Misc Out of home 149 1.33 106 0.97 124 1.12 At home 112 109 111 
Total 
Out of home 54 0.83 62 0.79 59 0.82 At home 65 78 71 
Total 62  71  67  
 
Table 29 shows the energy densities and energy density ratios separated by BMI. 
Energy density (kcal/100g) of all food groups consumed out of home and at home, as well as 
ulated by dividing the out-of-home energy density by at-home energy density, according to the 
Generally, the energy densities were similar out of home and at home (1±0.05) and 
consistent within BMI groups. The total energy density of foods consumed by the 
participants was higher out of home in the food groups ‘pulses’ (1.19), ‘nuts’ (1.42), 
and ‘miscellaneous’ (1.19), and lower out of home than at home in the food groups 
‘fruits’ (0.92), ‘potatoes’ (0.93), ‘eggs’ (0.62) and ‘miscellaneous’ (0.88). 
 
Table 29 
ratio calc
BMI of participants (n=2,248). 
Food Group Place of consumption 
BMI (WHO) Group Mean/ Food 
Group <18.5 18.5-24.9 25-29.9 >30 
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Fruits 
Out of home 63 
0.81 
64 
1.00 
63 
0.98 
62 
0.94 
63 
0.92 At home 78 64 64 66 68 
mean/BMI group 73 64 64 64 66 
Vegetables 
Out of home 23 
1.15 
22 
1.04 
21 
1.02 
21 
0.99 
22 
1.05 At home 20 21 21 21 21 
Total 21 21 21 21 21 
Fruit & vegetable 
juices 
Out of home 50 1.08 52 1.05 50 0.98 55 1.08 51 1.05 At home 46 50 51 51 49 
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Food   Group Place of consumption 
BMI (WHO)  Group Mean/ Food 
Group <18.5 1 98.5-24.  25-29.9 >30 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
kc
a
g 
l/1
00
R
at
io
 
Total 48 50 50 52 50 
Pulses 
Out of home 86 
0.95 
85 
1.17 
79 
1.24 
84 
1.44 
84 
1.19 At home 91 73 64 58 70 
Total 90 76 68 65 74 
Cereals 
Out of home 179 
1.06 
180 
1,00 
185 
1.03 
181 
0.97 
181 
1.02 At home 169 179 179 186 178 
Total 171 179 181 184 179 
Potatoes 
Out of home 69 
0.82 
73 
0.90 
87 
1.13 
69 
0.93 
73 
0.93 At home 84 81 77 74 78 
Total 78 79 79 72 77 
Nuts 
Out of home 633 
1.87 
584 
1.12 
586 
1.15 
610 
1.56 
597 
1.42 At home 339 522 510 392 421 
Total 360 538 524 422 448 
Total added lipids 
Out of home 820 
1.02 
819 
1.02 
817 
1.01 
818 
1.01 
818 
1.02 At home 807 801 806 811 806 
Total 811 806 809 813 809 
Meat 
Out of home 231 
1.03 
237 
1.04 
234 
1.00 
235 
1.00 
234 
1.01 At home 224 228 234 234 231 
Total 227 231 234 234 232 
Fish 
Out of home 92 
0.96 
124 
1.06 
112 
0.86 
135 
1.04 
122 
1.01 At home 96 117 131 130 121 
Total 96 119 126 131 121 
Eggs 
Out of home 155 
1.04 
158 
0.65 
156 
0.66 
152 
0.15 
156 
0.62 At home 158 245 236 1003 251 
Total 154 176 173 186 171 
Milk 
Out of home 103 
0.73 
108 
0.98 
111 
0.  92
164 
1.46 
120 
0.99 At home 141 110 121 113 121 
Total 132 110 118 125 121 
Ice cream 
Out of home 94 
1.05 
105 
1.02 
103 
0.84 
86 
0.91 
95 
0.95 At home 90 102 122 94 101 
Total 90 104 119 87 99 
Sugar 
Out of home 331 
0.92 
368 
1.01 
375 
1.03 
363 
0.99 
351 
0.97 At home 358 365 364 365 363 
Total 347 366 367 364 359 
Chocolate 
Out of home 504 
1.07 
471 
0.97 
486 
1.01 
497 
1.01 
490 
1.02 At home 472 484 481 491 481 
Total 487 479 483 493 485 
Sweet cereals 
Out of home 390 
0.92 
393 
0.97 
379 
0.94 
404 
0.99 
391 
0.96 At home 423 405 405 409 409 
Total 400 400 398 407 401 
No Alcohol 
Out of home 0 
1.00 
1 
1.00 
1 
1.00 
1 
1.00 
0 
1.00 At home 0 1 1 1 0 
Total 0 1 1 1 0 
Soft drinks 
Out of home 50 
0.94 
40 
0.94 
45 
1.13 
33 
0.84 
39 
0.88 At home 53 42 40 39 44 
Total 52 41 42 36 42 
Alcohol 
Out of home 54 
1.09 
50 
0.95 
47 
0.96 
51 
1.04 
50 
1.00 At home 50 53 48 50 50 
Total 52 52 48 50 50 
Misc 
Out of home 146 
1.32 
125 
1.11 
147 
1.45 
118 
0.94 
134 
1.19 At home 111 113 102 126 113 
Total 122 116 116 123 119 
Total 
Out of home 51 0.72 58 0.83 57 0.80 57 0.80 55 0.88 At home 71 70 72 71 63 
Total 64  65  51  65  60  
 
Table 30 shows the energy densities and energy density ratios separated by age. 
Generally, the energy densities were simila ut o  and at hom e r o of h me e (1±0.05). Th
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total energy density of foods consumed by the participants was higher out o  
the food groups ‘pulses’ (1.27), ‘fish’ (1.07), and ‘miscellaneous’ (1.21), and lower out 
of home than at home in the food u ot s’ 8
Table 30 Energy density (kcal/1 f  food grou consumed  of home d at home, as well as 
ratio calculated by dividin f- e energy sity by at-home energy nsity according to the 
age of ticipants (n=2,3
f home in
 gro p ‘p atoe (0.8 ). 
00g) o  all ps  out  an
g the out-o hom den  de
the par 18). 
Food Group Place of c ponsum tion 
Age Mean/ Food 
Group 18-<25 25-<51 51-64 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
Fruits 
Out of home 65 
1.04 
64 
0.97 
62 
0.98 
64 
0.99 At home 63 66 63 64 
mean/BMI group 64 65 63 64 
Vegetables 
Out of home 21 
0.96 
22 
1.04 
22 
1.04 
22 
1.02 At home 22 21 21 21 
Total 14 23 29 20 
Fruit & ble juices  vegeta
Out of home 49 
1.00 
53 
1.06 
53 
1.03 
50 
1.01 At home 49 50 51 50 
Total 49 51 51 50 
Pulses 
Out of home 97 
1.39 
80 
1.13 
83 
1.26 
88 
1.27 At home 70 71 66 69 
Total 78 73 69 73 
Cereals 
Out of home 187 
1.06 
180 
1.02 
179 
0.95 
183 
1.01 At home 177 177 188 181 
Total 180 178 186 181 
Potatoes 
Out of home 69 
0.67 
79 
1.01 
69 
1.00 
72 
0.88 At home 103 79 69 81 
Total 91 79 69 79 
Nuts 
Out of home 574 
0.93 
609 
1.26 
483 
0.80 
560 
1.03 At home 618 485 602 546 
Total 599 509 571 550 
Total added lipids 
Out of home 830 
1.02 
819 
1.02 
807 
1.02 
819 
1.02 At home 813 804 794 803 
Total 819 808 797 807 
Meat 
Out of home 240 
1.01 
235 
1.02 
233 
1.03 
236 
1.02 At home 237 230 227 231 
Total 238 232 229 233 
Fish 
Out of home 126 
1.18 
121 
0.99 
136 
1.11 
126 
1.07 At home 107 122 123 119 
Total 114 122 125 121 
Eggs 
Out of home 151 
0.99 
157 
0.99 
156 
1.01 
154 
0.99 At home 153 159 154 155 
Total 152 158 154 155 
Milk 
Out of home 112 
1.09 
106 
0.92 
124 
1.06 
112 
1.01 At home 103 115 117 112 
Total 106 112 118 112 
Ice cream 
Out of home 162 
1.41 
102 
0.96 
101 
0.95 
105 
0.96 At home 115 106 106 109 
Total 119 104 104 107 
Sugar 
Out of home 352 
0.97 
369 
1.01 
377 
1.02 
363 
1.00 At home 361 364 369 365 
Total 358 365 371 364 
Chocolate 
Out of home 473 
0.99 
476 
0.98 
475 
0.99 
474 
0.98 At home 479 485 481 481 
Total 476 482 480 479 
Sweet cereals 
Out of home 398 
0.96 
394 
0.97 
376 
0.94 
390 
0.96 At home 415 405 402 407 
Total 407 401 393 400 
No Alcohol 
Out of home 1 
1.00 
1 
1.00 
1 
1.01 
1 
1.00 At home 1 1 1 1 
Total 1 1 1 1 
Soft drinks Out of home 48 1.05 39 0.96 30 0.79 42 0.97
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Food Group Place of consumption 
Age Mean/ Food 
Group 18-<25 25-<51 51-64 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
kc
al
/1
00
g 
R
at
io
 
At home 46 41 38 43 
Total 47 40 33 42 
Alcohol 
Out of home 46 
0.96 
50 
0.99 
49 
0.95 
49 
0.95 At home 49 51 52 51 
Total 47 50 51 50 
Misc 
Out of home 134 
1.00 
121 
1.12 
164 
1.57 
139 
1.21 At home 134 109 105 114 
Total 134 112 120 122 
Total 
Out of home 67 1.06 56 1.  04 57 1.  15 60 1.07 At home 79 69 67 71 
Total 74  64  64  67  
 
4.3 ion  
T roups a se epa ly i he wi sec , t g  
consideration the recomme f  Austrian food pyramid [BMG-HOME, 2010]. 
Results for quantity, energy, pr tio l percenta  (including the out of home / at 
home ratio) and energy densi  in de
 
The calculation of the amounts of specific food groups recommended in the food-based 
dietary gu elines result in pa ated alues due to the t th so  the 
rec s are base l o eat and fish recommendations), 
or vary greatly in terms of quantity (e.g. cereals or milk products) [BMG-HOME, 
2010]. The recommended value is marked with red lines in the figures; the calculation is 
describe parately for each o
 
Some food groups consist o nd that a lerated in all amounts but not 
recomm d for daily diet ( g od ft ks oh  be ge BM
HOM ]. In fact, d ou re nsu  Au n lt  
considerable amounts and are therefore discussed, but no recommended intake level has 
been declared since they are no es  for - and  actually contrary to - et that 
promo th [DGE, 2012] L DF t a 00
 
With regard to the figures tha  with the out o ome / at home ratio, the thicker 
black line always correlates to the value 1, o n o nta too Va  
Discuss
he specific food g re discus d s rate n t follo ng tion akin into
ndations o the
opor na ges
ty were clu d. 
id rt to estim  v   fac at me of
ommendation d on week y am unts (e.g. m
d se  food gr up. 
f foods a  meals re to  sm
ende high-su ar fo s, so  drin , alc olic vera s) [ G-
E, 2010 these foo  gr ps a  co med by stria adu s in
t nec sary  are  a di
tes heal  and [E MA A e l., 2 9a]. 
t deal f h
and is theref re a rie tion l. lues
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above the red lines indicate that larger proportional quantities or amounts of energy 
have been consumed out of hom alue  the re indicate the opposite. 
4.3.1 Discussion of predominantly vegetable foods  
Two of the seven food grou th ustrian fo pyramid (fruits and vegetables; 
cereals otatoes) and s H TO od up
vegetable juices; pulses; cereals and cereal products; and potatoes and other starchy 
roots) are predominantly vegeta oo BMG-HOME, 2010] and [HECTOR, 2010]. 
 
he Austrian food pyramid and ‘5-a-day’ recommend the approximate amount of 600 
g/d of fruits and vegetables (including pulses and fruit and vegetable juices), while the 
 at least 400 g/d for all ages, genders and BMI groups [BMG-
most fruits) up to 200 g (cooked pulses 
nd vegetables). One serving (200 ml) of fruit and vegetable juices instead of fruit or 
 group [ELMADFA, 2004]. 
e; v s below d line 
ps in e A od 
 and p ix of the EC R fo  gro s (fruits; vegetables; fruit and 
ble f ds [
T
WHO recommends
HOME, 2010] and [5xamTag, 2007] and [WHO, 2004b]. The majority should come 
from vegetables (about 350 g/d, including legumes), and the remaining approximately 
250 g/d should come from fruits. Depending on what kinds of fruits, vegetables or 
pulses are chosen one serving is, about 125 g (
a
vegetables is tolerated [BMG-HOME, 2010]. 
 
The importance of the ‘food and vegetable group’ is based on the very low energy 
density (high contents of water and fibre) and thus the weight regulating effect. 
Furthermore, many micronutrients, which have health promoting features, are contained 
in foods and meals that are included in this
 
As shown in Figure 19, Austrian adults achieve the recommendations of the WHO but 
not the Austrian recommendations (food pyramid, ‘5-a-day’) [BMG-HOME, 2010] and 
[5xamTag, 2007] and [WHO, 2004b]. The group of underweight individuals has the 
highest consumption of these food groups (approximately 550 g/d), whereas male and 
younger participants reported the lowest intakes (about 450 g/d). These results include 
all six predominantly vegetable food groups.  
 
In most of these food groups the major proportion of consumption took place at home, 
with the exception of fruits. 
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09a]. The majority of consumption took 
lace at home for both cereal (and cereal products and potatoes and other starchy roots). 
 
igure 20 Overall potato and cereal and cereal product consumption (g) of Austrian adults by gender, 
500
600
Figure 19 Overall fruit, vegetable, pulse, and fruit and vegetable juice consumption (g) of Austrian adults, 
by gender, BMI, age groups and total average (out of home, at home) modified according to [BMG-
HOME, 2010] and [5xamTag, 2007] and [WHO, 2004b].  
 
The other major food group that is part of the predominantly vegetable food groups, is 
‘cereals and potatoes’, as shown in Figure 20. Austrian adults do not achieve the overall 
recommendation of approximately 500 g/d [BMG-HOME, 2010]. This result was also 
found in the literature [ELMADFA et al., 20
p
This results have also been found Europe-wide [ORFANOS et al., 2007]. 
F
BMI, age groups and total average (out of home, at home). The red line indicates 'Austrian Food pyramid' 
(approximately) recommendations modified according to [BMG-HOME, 2010] and [5xamTag, 2007]. 
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4.3.1.1 Fruits – fresh and processed 
The results for the “fruits” food group show that Austrian adults (with the exception of 
individuals between 51-64) do not achieve the recommendation of approximately 250 
g/d [BMG-HOME, 2010] and [5xamTag, 2007]. The total average consumption of all 
participants is 200 g/d, as shown in Figure 21. The red line marks the ‘5-a-day’ and ‘the 
Austrian food pyramid’ recommendation.  
consumed by Austrian adults have values above 1 (with the exception of underweight 
individuals), which means that proportional consumption in this food group is higher 
out of home than at home.  
Figure 22 Out-of-home/at-home fruit ratio for energy (kcal) and quantity (g). 
 
Figure 21 Fresh and processed fruit consumption (g) of Austrian adults by gender, BMI, age groups and 
total average (out of home, at home). The red line indicates 'Austrian Food pyramid' (approximately) 
recommendations modified according to [BMG-HOME, 2010] and [5xamTag, 2007]. 
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As shown in Table 28, Table 29 and Table 30, the energy density is around 63 
kcal/100g fruits in gender, BMI and age groups. The out-of-home/at-home ratio for 
energy density was 1±0.05, almost the same out of home as at home. Underweight 
individuals were an exception with a ratio of 0.81, which indicates that in this BMI 
group the energy density was lower in fruits consumed out of home. 
4.3.1.2 Vegetables – fresh and processed and pulses 
Neither in the pulse nor in vegetable group Austrian do adults achieve the 
recommendations of ‘5-a-day’ or the Austrian food pyramid of approximately 350 g/d 
(compare with Figure 42 in the Appendix) [BMG-HOME, 2010] and [5xamTag, 2007]. 
The participants’ total average vegetable consumption was about 175 g/d including 
pulses, which is only about half of the recommended amount and therefore not 
satisfying. 
 
Generally, the participants consumed more vegetables and pulses at home than out of 
had 
roportionally more energy intake from out-of-home vegetables, while only overweight 
Energy density (compare with Table 28, Table 29 and Table 30 in Food group choices 
of Austrian Adults – Energy density) is around 21 kcal/100g vegetables for gender, 
BMI, and age groups. The out-of-home/at-home ratio for energy density was 1±0.05 
and almost identical out of home and at home. Underweight individuals were an 
exception with a ratio of 1.15, which indicates that in this BMI group energy density 
was higher in vegetables consumed out of home. 
 
The energy density of pulses was between 58 kcal/100 g (overweight individuals at 
home) and 97 kcal/100 g (young participants out of home). Generally, the energy 
at home. With 0.95, 
home in terms of proportional energy and quantity, a result which has also been found 
in the literature [ORFANOS et al., 2007]. Only underweight individuals 
p
individuals had proportionally more from pulses (compare with Table 28, Table 29 and 
Table 30 in Food group choices of Austrian Adults – Energy density, as well as Figure 
43 and Figure 45 in the Appendix). 
 
density of this food group was higher out of home than 
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underweight individuals had the only out-of-home/at-home energy density ratio that 
l) of fruits or 
 ‘5-a-day’ and the Austrian food 
portionally) out of home as at home and less amounts in terms of quantity at 
ome. An exception was observed in underweight individuals and participants  between 
io for energy (kcal) and quantity (g). 
 fruit and vegetable juices and the out-of-
indicated that the same energy density had been consumed at home and out of home 
(1±0.05). The highest ratio (1.44) was found in overweight participants. All other ratios 
for pulses were above 1.05 but below 1.44. 
4.3.1.3 Fruit and vegetable juices 
‘Fruit and vegetable juices’ may be consumed as a serving (200 m
vegetables in accordance with the recommendations of
pyramid [BMG-HOME, 2010] and [5xamTag, 2007]. Only underweight participants 
achieved this amount. The total average consumption of all persons in the study was 
approximately 130 ml (compare with Figure 45 in the Appendix). 
 
As shown in Figure 23, most of the participants consumed almost the same amounts of 
energy (pro
h
18-25  who reported higher consumption out of home in terms of both proportional 
quantity and energy, as well as in overweight individuals and participants between 51-
64 who consumed less amounts of energy and quantity out of home than at home. 
 
Figure 23 Out-of-home/at-home fruit and vegetable juice rat
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underweight and obese individuals; thus it may be surmised that the same energy 
densities were consumed outside their own household as at home. 
4.3.1.4 Cereals and cereals products (excluding sweet and savoury bakery products) 
The participants did not achieve the recommendations of the Austrian food pyramid 
E, 2010]. The total average intake was about 220 
products (in terms of 
uantity and energy) at home than out of home (compare with Figure 47 in the 
unger 
and underweight persons (1.06) as well as individuals with normal weight (1.09) 
consumed foods in this group out of home, which resulted in a little higher energy 
density than those consumed at home, as shown in Table 28, Table 29 and Table 30 in 
Food group choices of Austrian Adults – Energy density. 
4.3.1.5 Potatoes and other starchy roots 
The recommendation of the Austrian food pyramid to have 200-250 g/d of potatoes (and 
other starchy roots) [BMG-HOME, 2010] was not achieved by the participants. The 
total average consumption was about 50 g/d. At 70 g/d, obese participants consumed the 
greatest amounts of this food group. The smallest average amount was consumed by 
(approximately 300 g/d) [BMG-HOM
g/d. At about 250 g/d, male participants consumed the largest amounts; female persons 
in all age and BMI groups consumed between 200 g/d and 220 g/d (compare with 
Figure 46 in the Appendix). 
 
All individuals consumed proportionally more cereals and cereal 
q
Appendix). 
 
The energy density of the food group cereals and cereal products ranged between 169 
kcal/100 g (underweight individuals at home) and 188 kcal/100 g (participants between 
51-64 at home). The out-of-home/at-home energy density ratio was 1±0.05 for both 
genders, overweight and obese persons and participants older than 25 years. Yo
underweight individuals at under 40 g/d (compare with Figure 48 in A). 
 
Generally, the participants consumed proportionally more potatoes and other starchy 
roots (in terms of quantity and energy) at home than out of home. An exception was 
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observed in underweight individuals who consumed greater amounts of energy and 
quantity out of home than at home (compare with Figure 49 in A). 
 
The energy density ranged between 69 kcal/100 g and 103 kcal/100 g of potatoes and 
other starchy roots. Foods from this group with approximately similar energy densities 
(ratio = 1±0.05) were consumed by individuals older than 25. Foods with higher energy 
densities (ratios > 1.05) were chosen on out-of-home consumption occasions by 
overweight and female participants. All others (male, young individuals, underweight, 
al weight and obese participants) ate foods made out of potatoes with lower energy 
ssion of predominantly high-fat foods 
he food group of the Austrian food pyramid ‘added lipids, nuts and seeds’ (HECTOR 
 
norm
densities at home than out of home, as shown in Table 28, Table 29 and Table 30 in 
Food group choices of Austrian Adults – Energy density. 
4.3.2 Discu
T
food groups included therein are ‘total added lipids’ and ‘nuts’) predominantly consists 
of high-fat foods [BMG-HOME, 2010] and [HECTOR, 2010]. This food group is 
characterized by the high energy density of the relevant foods [ELMADFA, 2004] and 
[KOFRÁNYI et al., 2011]. No more than approximately 20 g/d of these foods should be 
consumer to avoid high energy intakes [BMG-HOME, 2010]. The participants exceeded 
this limiting recommendation by around 15 g/d, as shown in Figure 24. 
 
Figure 24 Overall high-lipid food (added lipids and nuts) consumption (g) of Austrian adults by gender, 
BMI, and age groups and total average (out of home, at home). The red line indicates 'Austrian Food 
pyramid' (approximate) recommendations modified according to [BMG-HOME, 2010]. 
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The majority of both the quantity and energy of total added lipids and nuts were 
consumed at home, a finding which also was shown in the literature [ORFANOS et al., 
007]. An exception was observed in the fact that individuals between 18 and 24 
 340 kcal/100 g to 630 
 
Figure 25 Out-of-home/at-home nut ratio for energy (kcal) and quantity (g). 
4.3.3 Discussion of predominantly animal foods 
and 
ilk products’ [BMG-HOME, 2010].  
2
consumed more nuts out of home than at home in terms of energy and quantity, as 
shown in Figure 25 (See Figure 50 Total added lipids out-of-home/at-home Ratio for 
Energy (kcal) and Quantity (g). in A). 
 
The energy density of Total added lipids was between 800-830 kcal/100 g and the ratios 
(1±0.05) for all participants indicated that the same energy densities were consumed out 
of home as at home.  
 
The energy densities of nuts were diverse and ranged from
kcal/100 g. The energy density ratios (> 1.05) indicate that most participants tended to 
nuts with higher energy densities out of home rather than at home. Exceptions were 
observed in individuals under 25 (ratio = 0.93) and over 51 (ratio = 0.80) who 
consumed nuts with higher energy densities at home, as shown in Table 28, Table 29 
and Table 30 in Food group choices of Austrian Adults – Energy density. 
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The recommendations for the food group ‘fish, meat, meat products and eggs’ are 
weekly amounts [BMG-HOME, 2010], which have been divided by seven so as to 
make the amounts comparable on a daily base.  
 
The recommendations for ‘milk and milk products’ are made in daily intake amounts 
ut differ substantially in quantity amounts (e.g. cheese, which should be consumed in 
ine in the graphs). 
Meat and meat products 
who participated in this study exceeded the recommendation, as shown in Figure 26. 
 
2 dults by gender, BMI and age groups and 
b
less amounts than ‘white milk products’ such as milk, yoghurt and similar) [BMG-
HOME, 2010]. An approximate value was calculated to mark the recommended amount 
(indicated by the red l
4.3.3.1 
Since meat often has relatively high saturated fatty acid and cholesterol content and 
meat products are often rich in fat, the recommendation of approximately 40-65 g/d is a 
maximum intake value [ELMADFA, 2004] and [KOFRÁNYI et al., 2011]. The 
recommendation is made on a weekly base (maximum 450 g/week) [BMG-HOME, 
2010]. As was found in the literature [STATISTIK AUSTRIA, 2012a], Austrian adults 
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Figure 6 Meat and meat product consumption (g) of Austrian a
total average (out of home, at home). The red line indicates 'Austrian Food pyramid' (approximate) 
recommendations modified according to [BMG-HOME, 2010]. 
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At about 120 g/d, the total average intake of all participants was double the 
0-170 g/d. 
 
Figure 27 shows that in terms of quantity the proportional consumption of meat and 
meat products by most Austrian adults was higher at home or ranged in the same 
amounts at home and outside one’s own household, as also found in the literature 
[ORFANOS et al., 2007]. An exception was observed in underweight individuals who 
consumed generally more meat and meat products outside of their own household.  
 
In terms of energy, the tendency toward proportional intake (kcal) was higher out of 
home than at home. The energy density of the consumed meat and meat products was 
between 220-230 kcal/100 g. The energy density of consumed foods was higher out of 
home in men (1.08), but similar energy densities (1±0.05) were found in all other 
determinants. 
 is explained by the high-quality 
protein, micronutrients and polyunsaturated fatty acid these foods contain [ELMADFA, 
2004] and [KOFRÁNYI et al., 2011]. The recommendation for fish and seafood is also 
recommended amount of meat and meat products [BMG-HOME, 2010]. At 80/90 g/d, 
underweight and female individuals had the lowest intake amounts, while male and 
obese individuals had the highest intakes with 16
 
Figure 27 Out-of-home/at-home meat ratio for energy (kcal) and quantity (g). 
 
4.3.3.2 Fish and seafood 
The importance of the ‘fish and seafood’ food group
0
0,2
0,4
0,6
0,8
1
1,2
1,4
1,6
1,8
M
ea
t r
at
io
 o
ut
-o
f-h
om
e/
at
-h
om
e
GENDER/BMI/AGE
g
kcal
91 
 
on a weekly base, but - in contrast to the meat recommendation - this is a minimum 
value for recommended intake [BMG-HOME, 2010]. The recommended amount of 
approximately 50 g/d (350 g/week) [BMG-HOME, 2010] is not achieved by Austrian 
adults, as shown in Figure 28. 
 
igure 28 Fish and seafood consumption (g) of Austrian adults by gender, BMI and age groups and total 
 (approximate) 
commendations modified according to [BMG-HOME, 2010]. 
 110-140 kcal/100 g of fish and seafood and were 
The recommendation for a maximum of three eggs is a weekly basis [BMG-HOME, 
mately 60 g [ELMADFA et al., 2009a], 
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The majority of fish consumption takes place at home in terms of energy and quantity 
(compare with Figure 51 in A, or Food group choices of Austrian Adults – out-of-
home/at-home ratio), a finding which is also represented in the literature [ORFANOS et 
al., 2007]. 
 
The energy densities ranged from
higher out of home than at home for female participants (1.08), normal weight 
individuals (1.06), and individuals under 25 (1.18) and over 51 (1.11), and lower out of 
home than at home for male participants (0.91) and overweight individuals (0.86). 
4.3.3.3 Eggs 
2010]; assuming that one egg has approxi
Austrian adults are allowed to have about 25 g/d. Austrian adults do not reach this 
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maximum value. The total average intake is about 15 g/d (compare with Figure 52 in 
A). 
 
The proportional intake of eggs in terms of energy and quantity was lower out of home 
than at home for all determinants (compare Figure 53 in A). 
4.3.3.4 Milk and milk products 
Milk and milk products are not only an important source for calcium, but also for other 
essential micronutrients such as iodine [ELMADFA, 2004] and [KOFRÁNYI et al., 
2011]. The literature also found that Austrian adults do not reach even half of the 
recommended daily amounts [ELMADFA et al., 2009a]. According to the Austrian 
food pyramid recommendation, 400 g/d of ‘white milk and milk products’ and 50 g/d of 
‘yellow milk products’ should be consumed [BMG-HOME, 2010]. The approximate 
value of 450 g/d [BMG-HOME, 2010] was not achieved by Austrian adults in this 
study. The total average intake of all participants was about 160 g/d, which is far below 
s found in the literature [ORFANOS et al., 2007] the proportional intake of milk and 
y density of milk and milk products consumed by the participants was 
etween 100-160 kcal/100g. Male individuals chose milk products at home with slightly 
n 51 
they are consumed, they are tolerated in small daily amounts [ELMADFA, 2004] and 
the desirable value (compare with Figure 54 in A).  
 
A
milk products in terms of energy and quantity was lower out of home than at home for 
all determinants (compare Figure 55 in A). 
 
The energ
b
lower energy densities when compared to their out-of-home selection (0.94), as did 
overweight individuals (0.92), between 25 and under 51 (0.92) and underweight 
individuals (0.73). Higher energy densities of foods from this group were observed in 
obese individuals (1.46) and in individuals younger than 25 (1.09) and older tha
(1.06). 
4.3.4 Discussion of predominantly high-sugar products 
High-sugar products such as sweets and chocolate, sweet cereals and products, ice 
cream and sugar and sugar products are not recommended for the daily diet, but since 
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[KOFRÁNYI et al., 2011] and [BMG-HOME, 2010]. Sweets and sugar regularly have 
relatively high energy densities [KOFRÁNYI et al., 2011]. Since the major energy 
elivering macronutrients of foods contained in these food groups are mono- and 
 foods such as total added 
e reason why there is no recommendation 
 
Female participants (55 g/d) consumed slightly more high-sugar products than male 
onsumption of high-sugar 
d
disaccharides, the energy density is approximately 400 kcal/100 g [ELMADFA, 2004]. 
The only foods with higher energy densities are high-lipid
lipids and nuts [KOFRÁNYI et al., 2011]. Th
for high-sugar foods - in contrast to high-fat foods - is that fat can be highly valuably for 
the human physiology and metabolism (polyunsaturated fatty acids) whereas mono- and 
disaccharides should be replaced by complex carbohydrates, e.g. from cereals (whole 
wheat) or vegetables and fruits [ELMADFA, 2004] and [BMG-HOME, 2010].  
20
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Figure 29 Overall high-sugar food (ice cream, sugar and sugar products, sweets and chocolate, sweet 
cereals and products) consumption (g) of Austrian adults by gender, BMI and age groups and total 
average (out of home, at home).  
 
The distribution of high-sugar product intake among the determinants of age, gender 
and BMI is shown in Figure 29. At approximately 50 g/d, the average total daily intake 
of the participants was relatively high.  
 
participants (45 g/d). The literature also found that the c
products slightly decreases as BMI increases [ELMADFA et al., 2009a]. The 51- 64 age 
group consumed fewer (40 g/d) high-sugar products than younger individuals, which 
also was also stated in the literature [ELMADFA et al., 2009a]. 
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4.3.4.1 Ice cream 
The participants consumed on average about 4.5 g/d of ice cream. Underweight 
individuals had the highest average intake value (6.5 g/d), whereas individuals between 
18 and 24 had the lowest average intake (2.5 g/d). Female participants consumed 5.5 
g/d, slightly more than the 4.5 g/d consumed by male participants (compare with Figure 
56 in A). 
 
Figure 30 Out-of-home/at-home ice cream ratio for energy (kcal) and quantity (g). 
 
As shown in Figure 30, female, normal weight, obese individuals and individuals 
between 25 - 50 consumed proportionally greater amounts of ice cream out-of-home 
als 
med proportionally greater amounts of ice cream at home. 
ale and elderly individuals had the same proportional intakes at both places. The 
he energy densities ranged from 85 kcal/100 g up to 160 kcal/100 g. Individuals under 
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than at home in terms of energy and quantity. Underweight and overweight individu
and individuals under consu
M
literature shows that sweets are Europe-wide consumed more often out of home 
compared with the intakes at home [ORFANOS et al., 2007]. 
 
T
25 (1.41) and male participants (2.09) consumed foods from this group with higher 
energy densities out of home. Lower energy densities out of home than at home were 
observed in female participants (0.89) and overweight (0.84) and obese individuals 
(0.91).  
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4.3.4.2 Sugar and sugar products  
A). 
MI and age groups 
d total average (out of home, at home).  
 individuals under 25; a 
ecreasing intake was observed with increasing age. Female participants (12 g/d) 
As shown in Figure 31 the average daily intake of sugar and sugar products was 
approximately 20 g/d. The highest consumption was observed in underweight 
individuals, who at the same time were the only group in which out-of-home 
consumption was higher than at-home intake in proportional terms (compare with 
Figure 57 in 
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Figure 31 Sugar and sugar product consumption (g) of Austrian adults by gender, B
an
 
Energy density was about 370 kcal/100g and lower at home than out of home in 
underweight individuals. All other participants chose equal energy densities (1±0.05) at 
both places of consumption. 
4.3.4.3 Sweets and chocolate 
The total average intake of sweets and chocolate was approximately 10 g/d, as shown in 
Figure 32. The highest amounts (15 g/d) were consumed by
d
consumed more of this food group than male individuals (8 g/d). Furthermore, slightly 
decreasing sugar consumption was observed with increasing BMI. 
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Figure 32 Sweet and chocolate consumption (g) of Austrian adults by gender, BMI and age groups and 
total average (out of home, at home).  
 
Most participants had higher energy intakes and quantitative amounts of sweets and 
chocolate out of home than at home in proportional terms, as shown in Figure 33. 
Exceptions were observed in men and obese individuals, who consumed more at home 
than out of home. Individuals over 51 had the same proportional energy intake at home 
th 
laces. The literature shows that sweets are Europe-wide consumed more often out of 
en 470-500 kcal/100 g. With regard to underweight 
erved in intakes outside of one’s own 
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as out of home, and overweight individuals had similar quantitative intakes at bo
p
home compared with the intakes at home [ORFANOS et al., 2007]. 
 
Energy density was betwe
individuals, a higher energy density was obs
household. All other individuals chose foods with similar energy densities at home and 
out of home. 
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Figure 33 Out-of-home/at-home chocolate ratio for energy (kcal) and quantity (g). 
4.3.4.4 Sweet and savoury cereals products 
 
Figure 34 Sweet cereal and product consumption (g) of Austrian adults by gender, BMI and age groups 
and total average (out of home, at home).  
On average the participants consumed 13 g/d of sweet and savoury cereal products. 
Underweight individuals consumed the highest average intake amounts at 18 g/d; a 
decreasing consumption of this food group was found with increasing BMI. At 
approximately 16 g/d, female individuals consumed more than male participant, who 
consumed about 11 g/d. Individuals between 25 50 consumed approximately 15 g/d, 
while individuals who were younger or older consumed about 11 g/d, as shown in 
Figure 34. 
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As shown in Figure 35, underweight individuals consumed greater proportional 
amounts out of home than at home in terms of energy and quantity; this was also 
observed in female participants and individuals who were older than 51. All other 
participants consumed approximately the same amounts at home and out of home. 
ly lower energy densities out of home. All other participants had 
erage energy densities from sweet and savoury cereals products at home and 
out of home. 
4.3.5 Discussion of beverages 
The human body is comprised of about 60 % water, which is an important solvent and 
transport medium for the human organism; thus the intake of sufficient amounts of low-
energy beverages and the highest quality drinking water is necessary [ELMADFA, 
2004] and [KOFRÁNYI et al., 2011] and [BMG-HOME, 2010].  
 
The recommendation for the daily fluid intake through beverages is in the range of 1.2-
1.5 litres for adults [DGE, 2012] and [BMG-HOME, 2010]. Soft drinks and alcohol are 
not real thirst quenchers and therefore are not recommended for daily intake, but are 
 
Figure 35 Out-of-home/at-home sweets cereal ratio for energy (kcal) and quantity (g). 
 
The energy density of this food group was around 400 (±15 kcal)/100 g. Underweight 
(0.92) and normal weight individuals (0.94), as well as individuals older than 51 (0.94) 
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tolerated in moderate amounts [ELMADFA, 2004] and [KOFRÁNYI et al., 2011] and 
[BMG-HOME, 2010]. 
4.3.5.1 Soft drinks 
Soft drinks such as fruit juice drinks, fruit spritzers, lemonades and sherbets contain 
fluctuating amounts of energy and sugar and are therefore a transitional form between 
sweets and beverages [KOFRÁNYI et al., 2011]; thus, they are not recommended for 
daily intake but are tolerated in moderate amounts. They do not count as real thirst 
quenchers and although they provide significant energy amounts they make no 
considerable contribution in terms of saturation, which complicates weight and energy 
balance regulation [ELMADFA, 2004] and [KOFRÁNYI et al., 2011] and [BMG-
HOME, 2010]. 
 
The total average intake of the participants was between 80-90 g/d, as shown in Figure 
36. The highest intakes were observed - in contrast to the high-sugar foods - in 
g/d) and male 
dividuals (110-120 g/d). An increasing consumption of soft drinks with increasing 
 
participants under 25 years (140 g/d), obese individuals (130-140 
in
BMI was observed, as was a decreasing intake with increasing age. Male participants 
consumed greater amounts than female individuals. 
 
Figure 36 Soft drink consumption (g) of Austrian adults by gender, BMI and age groups and total average 
(out of home, at home).  
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Soft drinks were generally consumed in greater proportional amounts out of home than 
at home in terms of energy and quantity. An exception was observed in underweight 
ed the greater fraction of this food group inside their own 
Figure 37. 
inks with lower energy densities at 
home; by participants with underweight and normal weight participants (0.94) chose 
slightly lower-energy drinks at home. All others had approximately the same energy 
intake per amount of soft drinks at home and out of home. 
4.3.5.2 Non-alcoholic beverages 
This food group includes coffee, tea and water, which - according to the literature – 
were over-consumed out of home on a European level [ORFANOS et al., 2007]. The 
beverages included in this group count as real thirst quenchers, and are therefore an 
important part of human nutrition [ELMADFA, 2004] and [KOFRÁNYI et al., 2011] 
and [BMG-HOME, 2010]. The recommended intake level is marked in the figure with a 
red line [BMG-HOME, 2010]. 
 for 1.2-1.5 litres of non-alcoholic, low-energy beverages was 
average intake was approximately 1,250 g/d, 
individuals, who consum
households, as shown in 
 
Figure 37 Out-of-home/at-home soft drink ratio for energy (kcal) and quantity (g). 
 
The energy density of soft drinks ranged between 30-50 kcal/100 g. Individuals who  
older 51 (0.79) and obese individuals (0.84) had dr
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The recommendation
achieved by the participants since the total 
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as shown in Figure 38. Male participants and individuals under 25 did not drink enough 
of this food group; however they had higher intakes in soft drinks compared to other 
individuals, which is not desirable. 
 
Figure 38 Non-alcoholic beverage consumption (g) of Austrian adults by gender, BMI and age groups 
amid’ 
 
igure 39 Out-of-home/at-home non-alcoholic beverage ratio for energy (kcal) and quantity (g). 
the same energy-to-amount ratio at home and out of home. 
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and total average (out of home, at home). The red line indicates ‘Austrian Food pyr
recommendations modified according to [BMG-HOME, 2010]. 
 
In terms of quantity and energy all participants consumed higher proportional amounts 
out of home, as shown in Figure 39 and found in the literature [ORFANOS et al., 2007]. 
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4.3.5.3 Alcoholic beverages 
Alcoholic beverages contain ethanol, which is appropriate in moderate amounts. They 
are not counted as real thirst quenchers, and intake is not recommended [ELMADFA, 
2004] and [KOFRÁNYI et al., 2011] and [BMG-HOME, 2010]. With 700 kcal/100 g, 
pure alcohol provides relatively high amounts of energy and thus complicates weight 
regulation when consumed in high amounts [ELMADFA, 2004] and [KOFRÁNYI et 
al., 2011]. 
 
At 200 ml/d men consumed almost four times more alcoholic beverages than women 
did. An increasing intake of these beverages was observed in increasing BMI and age. 
The total average intake of the participants was 110 ml of alcoholic beverages per day, 
as shown in Figure 40. 
 
Figure 40 Alcoholic beverage consumption (g) of Austrian adults by gender, BMI and age groups and 
total average (out of home, at home).  
 
As shown in Figure 41, obese individuals consumed proportionally greater quantities of 
alcohol at home than out of home, while underweight individuals consumed equal 
amounts at-home and out-of-home in quantitative terms, as did obese individuals in 
terms of energy intake. All other participants consumed higher proportional amounts of 
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The ene gy density of alcoholr ic beverages ranged between 45-60 kcal/100 g. With the 
 
Figure 41 Out-of-home/at-home alcoholic beverage ratio for energy (kcal) and quantity (g). 
4.3.6 Discussion of miscellaneous 
This food group includes ready-to-eat sauces, spices and seasonings. The total average 
intake was 20 g/d, the intakes were consistent among the participants (compare with 
Figure 58 in the Appendix). 
 
With the exception of females, underweight and overweight individuals and participants 
older than 51 - groups that consumed higher proportional amounts in terms of energy - 
ty 
nd energy at home. 
exception of underweight individuals who consumed drinks with higher energy 
densities out of home, the energy per drink was similar at home and out of home for all 
participants. 
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5 CONCLUSION 
 
In this thesis the out-of-home (as well as at-home and total) consumption of 2,351 
Austrian adults between the ages of 18 and 64 were analyzed with regard to their food 
group choices and compared with the recommendations of the Austrian food-based 
dietary guidelines. Questions formulated in the introduction are answered in this 
conclusion. 
 
Generally, the participants consumed 2/3 of their daily dietary needs in terms of energy 
and quantity at home and 1/3 out of home. This distribution differs within the 
determinants (gender, BMI and age) and also among the food groups—some were 
‘over-consumed’ out of home.  
 
In order to assess the dietary quality of the Austrian adults who participated in this 
study, the total quantitative amounts in terms of determinants consumed (rough, overall 
strian food 
i n food-based dietary guidelines. 
rs 
 also calculated to assess whether or not the foods chosen 
ut of home differ from those chosen at home in terms of energy per amount of food 
 weight-regulating effects. Austrian adults who participated did 
ot achieve the overall recommendation. Fruit intake was closer to the recommendation 
an vegetable consumption. Fruits were generally ‘over-consumed’ out of home. The 
onsumption of pulses was poor and should be promoted, since legumes are an 
important source of protein and fibre. The consumption of fruit and vegetable juices did 
not exceed the recommendations, which is positive, since they do not have the desirable 
saturating effects of a whole fruit. Female participants consumed more foods from this 
group than male participants: intake was lower as BMI increased, and younger 
individuals consumed less of these essential foods than older individuals.  
averages) were compared to amounts recommended according to the Au
pyram d, or if necessary other Austria
 
The energy densities for both places of consumption and in total for all three paramete
(age, BMI and gender) were
o
consumed.  
 
Vegetables, fruits, and fruit and vegetable juices are an important group in terms of 
health-promoting and
n
th
c
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Milk and milk products should be consumed in sufficient daily amounts. Austrian adults 
ho participated in this study did not consume even half of the recommended amount. 
 Obese individuals consumed foods from this food group with higher 
nergy densities out of home than at home. 
meat products and eggs) recommendations. The actual 
onsumption of meat and meat products was twice as much as recommended. It was 
recommendation. 
ish is an important source of poly-unsaturated fatty acids—in terms of health 
y in the same quantity and energy amounts at home and out of home. 
w
Given that this food group is an important source for calcium, which is important in 
terms of bone health and iodine – for which there is a risk of deficiency in Austria – this 
finding is not pleasant. With regard to the total energy quantity consumed at home or 
out of home, milk and milk products were generally consumed at-home in higher 
percentages.
e
 
Animal foods – including meat, meat products, fish, seafood and eggs – comprise a 
diverse food group in which a distinction has to be made between minimum (fish and 
seafood) and maximum (meat, 
c
notable that male participants consumed higher amounts than female participants, and 
meat consumption increased as BMI rose. In proportional terms the energy intake from 
these foods was higher out of home than at home, but the consumed quantities were 
higher at home. The collective was far below the fish and seafood 
F
promotion and weight regulation, a decrease in meat consumption coupled with an 
increase in fish consumption would be a positive change. The consumption of eggs was 
within the recommended amount and - like fish and seafood - eggs were consumed 
proportionall
 
The “added lipids” food group consists of fatty seeds and nuts as well as total added 
lipid. About 20 g/d of high-quality fats should be consumed. The participants exceeded 
the recommendation. No statement can be made about the quality of the consumed 
lipids. The majority of total added lipids and nuts were consumed at-home (in 
proportional terms). The energy density of nuts was higher when they were consumed 
out of home. 
 
The “fatty, sweet and savoury” food group is on the top of the Austria pyramid. This 
group is absent in some food-based dietary guidelines because the intake of the 
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contained foods is not recommended but tolerated in moderate amounts. This food 
group includes sweets and chocolate, sweet and savoury cereals, sugar and sugar 
products, and ice cream. Female participants consumed more of them than male 
participants and younger individuals consumed more sweets than older participants. Ice 
cream as well as sweets and chocolate were especially ‘over-consumed’ out of home by 
female and underweight individuals, as well as younger individuals. Female participants 
quantitatively consumed more sweet and savoury cereals than male participants. In 
fatty, sweet and savoury foods it was observed that consumption decreased as BMI 
creased. 
consumption in specific aspects (energy and meat consumption out of 
ome), while others were only ‘over-consumed’ out of home by some determinants 
in
 
Soft drinks and alcoholic beverages do not count as real thirst quenchers; they are not 
recommended but are tolerated in moderate amounts. Both show higher intakes in men 
than in women and the consumed amounts rose with increasing BMI. Soft drinks were 
consumed in larger amounts by younger participants, and alcoholic beverages by older 
individuals. Both were ‘over-consumed’ out of home. 
 
The strength of the study includes the relatively large collective of 2,351 participating 
individuals, the standardization of the protocols, and the consideration of Austrian 
recipes. The limitation is that participants filled in the information without an 
interviewer assisting them, which easily leads to misreporting but on the other hand no 
interviewer bias was introduced. No statements in terms of patterns can be made due to 
the fact that only one single day was evaluated per person.  
 
Approximately 15-20% of the total energy consumption is contributed by food groups 
that have no significant nutritional benefits. Most of these food groups are ‘over-
consumed’ out of home at least by parts of the collective. The only food groups that 
were ‘over-consumed’ out of home and are recommended in almost unlimited amounts 
were fruits and non-alcoholic beverages. Some food groups only showed higher rates of 
out-of-home 
h
(sweet and savoury cereals by female and underweight individuals). 
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The fact that there are certain food groups, which should not be consumed at all, or only 
in moderate amounts, are mainly consumed out-of-home, raises the question: why are 
these food groups especially often consumed out-of-home? The data of this present 
study provides no answer to this issue, but possible reasons could include the idea that 
costumers prefer ‘special foods’ at ‘special occasions’ (e.g. chocolate and lemonade 
when watching a movie at the cinema etc.), another reason could be that the foods and 
beverages offered out-of-home rarely include the healthy option, and also social 
situations (e.g. consumption of alcoholic beverages) could play an important role. For 
sure sometimes it is a combination of the afore-mentioned purposes. It could be 
portant and interesting to evaluate the reasons for out-of-home consumption with a im
proper questionnaire and also to analyse how the situation has changed in the past 6 
years, in order to initiate sensible and necessary interventions. 
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6 ABSTRACT 
 
Out-of-home consumption was investigated in this thesis using 24-hour recalls filled out 
by 2,351 adult Austrians, with particular attention given to food group selection.   
20 food groups were analyzed based on two locations of consumption - "at-home" and 
"out-of-home" - and using body mass index (BMI), gender and age determinants.  In 
order to obtain a better overview of the quality of the foods chosen, the consumed 
amounts of the various food groups were compared to the amounts recommended by the 
Austrian food pyramid. 
It was determined that the food groups that proportionally were more often eaten "out of 
home" in terms of the total energy or quantity consumed "out-of-house" and "at-home" 
included fruits, non-alcoholic drinks, sweets, high-sugar drinks (soft drinks) and 
alcoholic drinks. Thus, with regard to the abovementioned food groups, more energy 
and/or larger quantities were consumed out of home when compared to at-home 
consumption. 
Not all food groups were consumed to the same extent with regard to the determinates 
analyzed (gender, age, BMI). Thus, with regard to the BMI groups, which were divided 
in accordance with WHO specifications, significant differences were observed in terms 
of energy intake in the food groups "nuts" (in both locations of consumption), "sweets 
and savoury cereal products" (only out of home) and "sugar and sugar products" (only 
at home). 
When compared to the food-based guidelines (Austrian food pyramid) it was observed 
that the food groups that are significantly advantageous in terms of health - such as 
fruits, vegetables, cereals and potatoes, fish and pulses - are not consumed in the 
recommended amounts. However, the recommendations are exceeded in those food 
groups for which the recommendations are understood as a maximum value. 
Satisfactory results were observed in terms of low-energy drinks and egg consumption.  
The food groups that are not recommended but are tolerated in moderate amounts - such 
as sweets, alcoholic drinks and high-energy drinks - are consumed more out of home 
and are overall consumed too much. 
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7 ZUSAMMENFASSUNG 
derer 
Mengen aus den verschiedenen LMG mit jenen, die laut der 
 genannten LMG außer Haus mehr Energie und/oder größere Mengen 
r und zuckerhaltige Produkte (nur zuhause). 
ern nur in moderaten Mengen toleriert werden, wie 
Süßigkeiten, alkoholische Getränke und energiereiche Getränke, werden vermehrt außer 
Haus und insgesamt in zu hohem Ausmaß (vor allem im Sinne der Energiezufuhr) 
konsumiert. 
 
In dieser Arbeit wurde anhand von 24-Studen Protokollen, ausgefüllt von 2.351 
erwachsenen Österreichern, der Außer-Haus-Verzehr unter beson
Berücksichtigung der Lebensmittelgruppen (LMG)-Auswahl ermittelt. 
20 LMG wurden nach den beiden Verzehrorten ‚zuhause’ und ‚außer Haus’ und für die 
Determinanten Body Mass Index (BMI), Geschlecht und Alter ausgewertet. Um einen 
besseren Überblick über die Qualität der ausgewählten Lebensmittel zu erhalten, 
wurden die verzehrten 
österreichischen Lebensmittelpyramide empfohlen werden, verglichen. 
Der prozentuelle Anteil an der ‚zu Hause’ bzw. ‚außer Haus’ aufgenommenen 
Gesamtmenge bzw. -energie ist in den LMG Früchte, alkoholfreie Getränke, 
Süßigkeiten, stark zuckerhaltige Getränke (soft drinks) und alkoholische Getränke 
‚außer Haus’ höher als ‚zu Hause’. Es wurde also tatsächlich im Vergleich zum Verzehr 
zuhause in den
konsumiert. 
Nicht alle LMG wurden von Personen in den untersuchten Determinanten im selben 
Ausmaß verzehrt. So konnten z.B. zwischen den nach WHO eingeteilten BMI-Gruppen 
signifikante Unterschiede festgestellt werden in der Energieaufnahme aus den LMG 
Nüsse (an beiden Verzehrorten), süße und salzige Getreideprodukte (nur außer Haus) 
oder Zucke
Beim Vergleich mit den lebensmittelbasierten Richtlinien (österreichische 
Lebensmittelpyramide) konnte festgestellt werden, dass jene LMG, die von großem 
gesundheitlichem Vorteil sind, wie Früchte, Gemüse, Getreide und Kartoffeln, Fisch 
und Hülsenfrüchte nicht in den empfohlenen Mengen konsumiert werden. Hingegen 
werden in jenen LMG, in denen die Empfehlungen als limitierender Wert zu verstehen 
sind (Fleisch und Wurstwaren, zusätzliche Fette), die Empfehlungen überschritten. 
Zufriedenstellende Ergebnisse waren bei energiearmen Getränken und im Konsum von 
Eiern zu sehen.  
Jene LMG, die nicht empfohlen sond
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9 APPENDIX 
Figures: predominantly vegetable foods 
 
Figure 42 Vegetables – fresh and processed and pulses consumption (g) of Austrian adults, by gender, 
BMI-, age groups and total mean (out-of-home, at-home). Red line indicates 'Austrian Food pyramid' 
(approximately) recommendations. 
 
Figure 43 Vegetables out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
 
Figure 44 Pulses out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
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Figure 45 Fruit and vegetable juices consumption (g) of Austrian adults, by gender, BMI-, age groups and 
total mean (out-of-home, at-home). Red line indicates 'Austrian Food pyramid' (appro imately) 
recommendations. 
 
Figure 46 Cereals and cereals products consumption (g) of Austrian adults, by gender, BMI-, age groups 
and total mean (out-of-home, at-home). Red line indicates 'Austrian Food pyramid' (approximately) 
recommendations. 
 
Figure 47 Cereals out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
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Figure 48 Potatoes and other starchy roots consumption (g) of Austrian adults, by gender, BMI-, age 
groups and total mean (out-of-home, at-home). Red line indicates 'Austrian Food pyramid' 
(approximately) recommendations. 
 
 
Figures: Total added lipids 
 
Figure 50 Total added lipids out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
 
 
Figure 49 Potatoes out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
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Figures: predominantly animal foods 
 Ratio for Energy (kcal) and Quantity (g). 
 
Figure 52 Eggs consumption (g) of Austrian adults, by gender, BMI-, age groups and tal mean (out-of-
home, at-home). Red line indicates 'Austrian Food pyramid' (approximately) recomm dations. 
 
Figure 53 Eggs out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
 
 
Figure 51 Fish out-of-home/at-home
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Figure 54 Milk and milk products consumption (g) of Austrian adults, by gender, BMI-, ag  groups and 
 (approxima ) 
 
Figures: High-sugar products and miscellaneous 
 
Figure 56 Ice cream consumption (g) of Austrian adults, by gender, BMI-, age groups and total mean 
(out-of-home, at-home).  
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Figure 55 Milk and milk products out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
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Figure 57 Sugar and sugar products out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
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Figure 59 Miscellaneous out-of-home/at-home Ratio for Energy (kcal) and Quantity (g). 
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Figure 58 Consumption (g) of miscellaneous by Austrian adults, by gender, BMI-, age groups and 
m
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